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Untersuchung fiber das atherische 01 aus 
Podocarpus macrophylla, Don. 

II. Mitteilung. Uber die neuen Diterpen 
(a-Podocarpren und ^-Podocarpren). 

Von 

Kitsuji Nishida und Hidetaka Uota. 

(Eingegangen am 10 De^. 1930) 

%Jm die Bestandteile der hochsiedenden Fraktionen zu erklaren, die Ele* 
mentalanalyse wurde ausgefiihrt. Die folgenden Ergebnisse wurde erhalten. 


Fraktion j 

| Material 

i 

s' 

h 2 o 

c% 

|' 

o% 

VI 

0,1820 g. 

0,6530 g 

0,1866 g. 

82,86 

11,40 

6,75 

VII 

6,639 mg 

18,356 mg 

6,466 mg. 

88,77 

12,83 

0 

VIII 

4,263 // 

13,179 // 

4,734 /' 

84,31 

12,42 

3,27 

IX 

6,689 " 

20,766 // 

6,979 // 

84,66 

11,67 

4,67 

X 

6,778 " 

18,130 " 

6,161 // 

85,67 

11,91 

2,52 

XI 

■ 

0,1474 g 

0,4744 g. s 

0,1571 g. 

87,77 

11,93 

0,30 

XII 

3,649 mg 

18,476 mg 

4,076 mg. 

88,64 

12,49 

0 

IV/ 

0,2007 g 

0,607 g 

0,1929 g. 

82,71 

10,76 

6.64 

VI/ 

6,726 mg 

18,126 mg 

5,933 mg. 

86,33 

11,69 

1,08 

VII/ 

4,409 n 

14,324 // 

4,999 // 

88,61 

12,69 

0 


Aus diesen Ergebnisse geht also hervor, dass die Fraktion VI, VIII, 
IX, X, IV' und VI' sauerstoffhaltig sind und Fraktion XI, XII, VII', 
VIII' und IX' aus sauerstoffireien Bestandteilen bestehen. Aus Fraktion 
IX', X' und XIII ergaben die nadelformige Kristalle. Jetzt versuchen wir 
noch eine Weiterfraktionierung (sauerstoffunhaltige Anteile mit Natrium) zur 
glatte Trennung der einheitlichen Terpen en. 


Fraktion 

Dnick 

Temperatur 

Farbe 

Vll-a 

8, 6-9, 6mm 1 

114—119° 

hellgelb 

VU-b 

12 mm. 

L26— 132°(129°) 

ff 

Vlll-a 

9 

ft 

122— 130°(130°) 

tt 

VUI-b 

9 

tt 

160-170° 

hellbraun 

XI -a 

8 

ft 

122—125° 

hellgelb 

Xl-b 

8 

tt 

128—135° 

farblose 

XI— c 

9 

ft 

140-166° 

// * 


4 

005 


Mol. -Ref r 

0,9038 

1^493950 

-7°, 60 ] 

66,65 

0,9061 

1,496682 


66,86 

0,9168 

1,497082 

' | 

65,18 

o, 

1,607730 


— 

0,9062 

1,498012 

0 

1 

66,05 

— 

1,501698 

— 

— 

0,9406 

1,507780 

— 

86,25 
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XM 

12 ram 

178-190° 

farblose 

0,9596 

1,516760 

~ 4°, 12 

85,66 

Xtl-a, 

10 

tt 

166—176° 

tt 

0,9462 

1,512398 

— 

86,40 

Xll-a' 

11 

tt 

184—187° 

tt 

0,9609 

1,518390 

- 3°, 24 

85,91 

xa-b 

9,5 

ft 

178-180° 

" 

0,9632 

1,519260 

- 4°, 36 

85,83 

X«- b' 

10 

ft 

185-187° 

tt 

0,9650 

1,520652 

-10°, 44 

85,86 

XU-b" 

12 

tt 

192—198® 

tt 

0,9707 

1,521678 

-18°, 20 

85,50 

XII-c 

9 

" 

188-190° 

tt 

0,9688 

1,520302 

— 15°, 88 

85,48 

Xlt-d 

9 

tt 

195-800° 

tt 

0,9688 

1,521936 

-22°, 60 

85,70 

XlH-a 

11 

tt 

193-195° 

tt 

0,9661 

1,522280 

-30°, 92 

85,99 

Vl'-a 

7 

tt 

,ca. 120-140° 

tt 

0,9834 

1,502802 

- 6°, 40 

81,81 

VI'-b 

7 

tt 

lea. 165— 170° 

tt 

0,9619 

1,514528 

-13°, 72 

86,28 

Vll'-a 

7 

tt 

165-167° 

1 H 

I 0,9619 

1,511567 

-13° ,64 

85,36 

VU'-b 

5 

//• 

173-175° 

tt 

0,9643 

1,518912 

-17°, 40 

85,88 

VITI'-a 

10 

tt 

183—187° 

tt 

1 0,9864 

1,521334 

-24°, 40 

65,83 

Vlll'-b 

10 

tt 

190-195° 

tt 

0,9669 

1,522638 

—29°, 88 

86,04 

IX'-a 

9 

n 

1 182-188° 

ff 

— 

1,520560 

— 

— 

IX'-b 

9 

tt 

189-190° 

\ tt 

0,9663 

1,521162 

—26°, 20 

86,82 

lX'-c 

II 

tt 

197-198° 

tt 

0,9743 1 

1,522965 

-37°, 80 

85,36 


Aus der Molekulaibestimmung und Mol.-Refi. der Fraktion VII-a, VH-b, 
VUI-a, VIH-b und X-a ergibt sich der Gehalt an Sesquiterpen und Sesqui- 
terpenalkohol. 

Die Krystall aus Fraktion XIII, IX', und X' schmolzen bei 50°; [a];? 
betrug-lll°,71 in 9,84f6 iger Chloroformlosung , Molekulargewicht wurde 
durch Gefrierpunktserniedrigung der bromofoimigen Losung ausgefuhrt, und 
die Zahl war 271 und 270 (C i0 H, 2 =272). Mit Chlorwasserstoff entstand ein 
Momohydrochlorid CsoHg-HCl mit clem Smp. 114 bis 115°, die durch Abspalt- 
ung von Halogenwasserstoff in den zwei Krystallen, der eine bei 48 bis 55°, 
der andere bei 197 -bis 199° schmolzen, zuruckgefiihrt wurde. 

Bei der Hydrierung mit Platinschwarz als Katalysator erhielt Dihydro- 
diterpen (Smp. 83 bis 84°, [«]}?, —15°, 85). Wir haben diesen urspninglichen 
Krystall (Smp. 50°) a-Podocarpren und den durch Abspaltung von Chlor- 
wasserstoff gewonnenen Krystall (Smp. 197 bis 199°) f-Podocarpren genannt. 

Neben a-Podocarpren enthalten die hochstsiedenden Anteile noch eine 
zweites Diterpen, das /J-Podocarpren. Sdp. 188® bis 100° (9mm), dy 0,9688, 
[a]g -15,88 <1,520302; Mol.-Refr. 85,48, berechnet fur C M H„ 85,29. Das 
Hydrochloric! dieses Diterpens schmolz bei 114 bis 115°. Durch Abspaltung 
von Halogenwasserstoff wurde es in drei Isomeren wie folgende Schema ver- 
wandelt. Durch der Hydrierung lieferte es Dihydroditerpen, Sdp. 203 bis 
204° (17mm.), [«$ +7,80, vg 1,512131. 
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Hydrieruog Hydrochlorierung 

«-Dihydropodocarpren * *-Podocarpren * Podoearprenmonohydrochlarid 

Smp. 88 bl* 84° SmpAlb*-^ /<§> <S» Smp. 114 bis 116° 

ws - - w - Jr m? - 


r-Pod. 

Smp. 197 

N : 

- Podocarprcnmonobydrochlorid 
Smp. 114 bis 115® 

Hydrlerung ^ MS — »7®,4(T) 

^-Dlhydropodocarpren ◄ /9-fodocarpren 

Sdp. 203 bis 204°(17mm.) ^CT 

Md ** («Jd • 

<=1,612131 <=1,620302 



Chemische Untersuchungen uber das 
Glukomannan aus “Konjak”. 

III. Mitteilung. Acetylierung 
des Glukomannans. 

Von 

Kituji NihiiiDA und Hideo Hashi.ua. 
deni Fonslchem rnstitut , Kiuahu Kamerl IJnivcmtat) 

(Eingegangen am 10 Dez 1930,) 

Zur Acetylierung des Glukomannans verwendeten wir Ksaigsaureanhydrid 
bei Gegenwart von Pyridin, Zinnchlorid und Zinkchlond. Die folgende 
Tabeile enthak die Werte der nach verschiedener Acetylierung erhaltenen 
Produkte : 


Xatalysator 

Schmelzpunkt 

Essigsau're 

Pyndm 

218— 226°C 

31 ,50# 

Zinnchlorid 

210—220' C 

68,79*~64,20# 

Zinkchlorkl 

1 80—1 90* C 

32,63# 



Wenn Pyridin als Katalysator verwendet wurde, so war das entstehenden 
Produkt hauptsachlich ein GlukomannomOnacetat (Essigsaure 29,41 $4). Wenn 
mit Zinnchlorid und Zinkchlorid acetyliert wurde, so enthielt es im wesentli- 
chen ein Triacetat (Essigsaure 62, 50%). Die Schmelzpunkte der Ester waren 
sehr unscharf und weit schwankender. Wenn man ein Gemisch von Chlor 
und Schwefeldioxyd benutzt, so erhalt man Ester, die in ihrer Grundzusam- 
mensetzung nur sehr wenig verandert sind. In einem Falle wurden die 
Mischung von Eisessig und Essigsaureanhydrid, das 0,84% Chlor und 6,08% 
Schwefeldioxyd enthielt, auf dem Wasserbade erhitzt. Es wurde allmahlich 
gelatinos und nach 5 Minuten langer Erhitzung wurde Alkohol hinzugefugt, 
dann der Ester mit Chloroform und mit Petroleumather als ein weisser, feiner 
Niederschlag abgeschieden. Das Produkt enthielt 60,77 % Essigsaure und 
hatte einen Schmelzpunkt von 170*wl87°C. Wenn Essigsaureanhydrid anstatt 
Eisessig verwendet wurde, der Prozentsatz von Chlor und Schwefeldioxyd 
verschieden war und bei Zimmertemperatur 1^3 Stunden lang geschiittelt 
wurde, erhielt man fast die gleichen Produkte : 


Verfahren-B 
tr -B 
" -C 


Essigsaure 

63,65?* 

60 , 33 # 

68,30# 


Schmelzpunkt 

185— 194°C 
188— 195°C 
176— 187°C 


Es wurde weiter versucht, die Triester moglichst einheitlich durch Aus 
scheidung mit Chloroform und Petroleumather zu trennen. Durch mehrmaliges 
Umlosen Hess sich der Schmelzpunkt auf 187°C bis 190°C bringen, dabei 
174^180°C fing es zu sintern an. Es ist wenig niedriger als bei Frukto- 
glukomannan (197^221°C). Die Praparate losen sich leicht in Chloroform 
mit Alkohol, Aceton, Bromoform, aber nicht . in Wasser, Aether, Alkohol, 
Benzol und Petroleumather. 

Das spezifische optische Drehungsvermogen des Esters (in 1:9 Alkohol 
-Chloroform) ist [a]JJ = — 21°,5. 

Triacetylester wurde vakuumtrocknen an&lysiert und gab folgende Zahlen : 


- 

Sefunden • j 

Berechnet fiUr 


I 

11 

lC 6 H 7 0 2 *(0C0CH s )8^ 

c 

60,01 

| 50,80 

49,08 

H 

6,32 

6,79 

5,60 


Als Molekuiargewicht fanden wir, durch Gefrierpunktsernieckigung der 
bromoformigen Losung, die Zahlen 2299 und 2383; aus den Formeln (C 0 H 7 O, 
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(OCOCHs),}, und [C 8 H 7 O f (OCOCHyj, berechnen sich die Molekulargewlchte 
2592 und 1782. Die Wahrscheinlichkeit spricht fur die Forme 1 [C«H^O s 

(OGOCHM. 


Chemische Untersuchungen iiber das 
Glukomannan aus “Konjak”. 

IV. Mitteilung. Acetolyse des Glukomannans. 

Von 

Kituji Nisiuda und Hideo Hashima 

(Emgegangen am 9 Mar. 1931) 

Aus den Ergebnissen der Hydrolyse mit Salz- und Schwefelsaure geht 
also hervor, dass das Glukomannan ein Mannose- und Glukosederivat (2:1) 
ist, daruber hinaus haben wir eine Reihe neuartiger Umsetzungsprodukte 
durch Acetolyse zu Tage fordern konnen. Aus dieser Klarstellung kommen 
wir der Frage von Stellung d et Mannose und der Glukose in dem Gluko- 
mannan bedeutend naher. 

Wir haben die Acetolyse des Glukomannans in der Warme und in der 
Kalte mit einem Gemisch aus Essigsaureanhydiid und konz. Schwefelsaure 
nach Skraup und Koenig ausgefuhrt. Dabei fiel kein flockiges Produkt 
aus, das war wahrscheinlich in der Hitze iiber das Zwischenprodukt zum 
Hexoseacetat abgebaut worden. Wir haben uns bemiiht diese Umsetzung 
so zu verminderrt und durch geeignete Versuchsbedingungen die Acetolyse 
so zu leiten, dass eine moglichst gute Ausbeute des Zwischenproduktes ge- 
wonnen wurde. Mit Essigsaureanhydrid, Eisessig und konz. Schwefelsaure 
in der Kalte war die Ausbeute eine bessere und die Reinigung des erhaltenen 
Produktes leichter durchfiihrbar. 

Aus den verschiedenen Experimentellen geht die Ausbeute je nach den 
Variationen der Versuchsbedingungen hervor, sie betrug von 98% bis 183%. 
Die maximale Ausbeute an Rohacetat geht aus diesen Versuchen mit ca. 67 
% d. Theorie, entsprechend ca. 72% d. Theorie fur absolutes trockenes Glu- 
komannan, hervor. Das folgende V^rhaltnis der Reagentien wurde als zwech- 
massig gefundem 

8 g. Glukomannan, 40 g. Essigsaureanhydrid, 46 g. Eisessig, 4 g. konz. 
Schwefelsaure, 



Die Reaktionsdauer bei Zimmertemperatur (22*^26, °5 C) oder In dem 
Schrank (23°C) wurde mit etwa 15^20 Tagen als die giinstlgste gcfunden. 

Das Rohacetat war hauptsachlich in kaltem Alkohol loslich, aber ein Tefi 
war unlbsUch. Versuche zur Trennung und Reinigung des Rohacetates wurden 
in dieser Hinsicht (Loslichkeit) durchgefuhrt, alle Bemuhungen seiner Isolierung 
aber blieben erfolglos. Die Schmelzpunkt schwankte also zwischen 88^95° 
C, bei dem unloslichen Teil erhohte er sich auf 131-wl40°C bis 145^149°C. 
und war etwas schwankend. Das Produkt fing zuerst an zu sintern, bei 3-^5° 
unter dem Endpunkte, ging es hauptsachlich in die Schmelze uber und wurde 
schliesslich unter Verfarbung zersetzt. Die Essigsauregehalt schwankte zwi- 
schen 65,04 % und 70,64% im Ioslichen Teil, zwischen 62,26% und 63,61% 
im unloslichen Teil. Es ist bemerkenswert, dass in dem Alkohol unloslichen 
Teil, d. h. in dem duroh der Acetolyse bei geringer Reaktionsdauer (8-^10) 
Tagen) gewonnenen Produkte der Essigsauregehalt ein niedriger ist. Es 
bedeutet daher diese Schwankung zunachst einen Beweis dafur, dass in diesen 
Produkten ein hochmolekulares Acetat vorhanden ist. Bei der ersten Ein- 
wirkung des Acetolysemittels auf das Glukomannan hat die Veresterung zu 
Acetylglukomannan stattgefunden, dann wurde es liber hochmolekulare Acetate 
zu Glukose- und Mannosepentaacetat umgewandelt, wie das folgende Schema 
zeigt . 

Glukomannan— ♦ Triacetylglukomannan (Essigsaure 62,50%)— ► Hochmole- 
kulare Acetate des Glukomannans (Zwischenprodukt) —* Hendekaacetylgluko- 
mannotrihexose (Essigsaure 68,29%) —» Octaacetylmannobiose oder Octaacetyl- 
glukomannobiose (Essigsaure 70,80%) Pentaacetylmannose und -glukose (Essig- 
saure 76,92%). 

Das Acetat loste sich in weniger kaltem Alkohol nach vielmaligem Aus- 
ziehen mit heissem Wasser teilweise auf. Der zuruckbleibende Sirup gab 
nach mehrmaligem Umfallen die Kristalle von Hendekaacetylglukomannotri- 
hexose, die 69,78% Essigsaure enthalten, und bei denen [a]^ 15°, 1 ist. Sie 
besitzen weisse Wetzsteinform, fangen bei 90^93°C. an zu sintern und 
schmelzen bei 108-wll0°C. unter Braunung und Zersetzung. Die Eleraentar- 
analyse erbrachte den Beweis dafur, dass es sich bei den Kristallen urn 
Hendekaacetylglukomannotrihexose handelt ; . 


Gefunden 

[ Berechnet ftlr 

i I 

II 

| C4oHmO*7 

C 49,6b# 


49,88# 

49,67% 

H 6,72V 


6,77# 

5,63% 


Das Molekulargewicht wurde durch Gefrierpu nktserniedr i gu n g der ben* 
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zoligen Ldsung ausgefuhrt, und die Zahl war 924 und 1014; aus den Formeln 
[C<«H # A(OCQCH 8 ) u ] und [CuH^OCOCHjU bcrechnet sich das Mclekular- 
gewicht auf 966 und 678. Da das gefundene Molekulargewicht ein wenig 
zur Hendekaacetylglukomannotrihexose uberstimmte, ist anzunehmen, dass die 
Kristalle wahrscheinlich noch klcine Mengen nieder- oder hochmolekularen 
Acetate enthielten. 

Wenn auch die Loslichkeit der Acetate nur wenig Unterschiede zeigt, 
so ist doch die Durchfuhrung der Trennung sehr schwierig. Viel besser 
kommt man zum Ziel, wenn man mit Aether bis zur Erschopfung auszieht. 
Bei standiger P2xtrahierung klebte das Acetat als klumpige Masse zusammen, 
diese wurde herausgenommen, dann pulverisiert, wieder von ueuem mit Aether 
ausgezogen. Es wutde nach mehrmaligem Ausziehen mit Alkohol als der 
Kristall erhalten. Aus diesen Versuchen geht also hervor, dass der ather- 
loslicbe Teil viele Acetylgruppen aufnimmt und zwar rund 70,7%, daiin wahr- 
scheinlich Hexoseacetat vorhanden ist. Der Schmelzpunkt von dem ather- 
loslichen Acetate war niedriger als der des atherunloslichen Teiles. Das 
Drehungsvermogen war in Chloroform erhoht und nach der Ausziehung mit 
Aether zeigte das Produkt ein hoheres spezifisches Drehungsvermogen. Das 
gefundene Molekulargewicht stimmt an besten mit der Formel C l8 H M 0* 
(OCOCH 3 ) n uberein. 

Eine Reihe von Versuchen d<*f Trennung wurde weiter fortgefuhrt, wobei 
Pentaacetylhexose durch die wiederholte Ausziehung mit heissem Wasser 
abgetrennt wurde. Schliesslich hat die Abtrennung der Einheiten durch 
viermalige fraktionierte Ausscheidung mit 50 % igem Methylalkohol nur 
ergeben, dass die Hendekaacetylglukomonnotrihexose loslich ist, und durch 
langsames Abkuhlen auf 5-wO°C. isolieren werden kann. Schmelzpunkt: 
95-~110°C., [«]JJ in Chloroform -f 18°, in Benzol + 6°. Es lost sich in Chloro- 
form, Bromoform, Methyl- und Aethylalkohol, ziemlich schwer in Aether und 
nicht in Wasser und Petroleumather. 

Die Verseifung wurde mit Barytwasser unter fortwahrendem Schiitteln 
bei 30° C. ausgefuhrt. Nach etwa 6 Stunden wurde das Baryt mit Schwefel- 
saure quantitativ entfernt und das Filtrat unter vermindertem Druck eingeengt. 
Nach laogem Stehen im Exsiccator Stellte sich keine Ausscheidung von Rri- 
stallen der Glukomannotrihexose ein, die aber bei Zusatz von Alkohol als 
weisses Pulver ausfiel, in dem noch ein Spur Barium zuruckgeblieben war. 
Schmelzpunkt: 118*wl20°C. unter Sintern, etwa 175°C. unter st^kem Aufr 
schaumen, 182° C. unter Zersetzung mit Braunverfarbung. 

Die Darstellung der reiaen Glukomannotrihexose aus Acetat gelang titutr 
mit absolutem methylalkoholischem Ammoniak, in dem das Acetat wurdfe bei 
G°C. ausgelost* Die Mischung wurde 20 Stunden lang im Eisschrank aufbe- 
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wahrt, dann im Vakuum etngedampft und mit absolutem Methylalkohcl 
ausgezogen. Der Methylalkoholau$zug kristallisierte aach d£m Zusatz von 
Aether am Wande der Schale. Die erhaltene Glukomannotrihcxose zeigte 
unter dem Mikroskope die in nadelige Form. 

Nach mehrmaligem Umkristalliesieren aus Methylalkohol und Aether 
zeigte die Glukomannotrihexose den Schmelzpunkt 21 6,5^217 °C., unter 
Sintcm von 206°C., [«]jj in Wasser — 16, °4. Die Mikroelementaranalyse 
ergab. 


Gefunden : 


Berechnet fiir : CisH 32 Ot6 


C 42,38# 42,64# 

H 6,94# 9,94# 


42,83# 

6,40# 


Das Molekulargewicht fand sich durch Gefrierpunktserniedrigung der 
wasserigen Losung, welche Zahl 513 betrug, entsprechend der Formel 
C 18 HsA 6 = 504. I^ er Mutterlaugeriickstand nach Zusatz von Aether wurde als 
Glukomannotrihexose abgeschieden, davon ein Anteil als nadelige Kristalle 
und aftdere Anteile als weisses Pulver dargestellt wurden. Der Schmelzpunkt 
der Kristalle war gleich gross wie der Glukomannotrihexose. 

Die Spaltung der Glukomannotrihexose mit 2yiiger Schwefelsaure hat 
ergeben, dass der Bestandteil der Glukomannotrihexose als Mannose- und 
Glukosederivate (2 : 1) in vollkommen gleicher Menge wie der des Gluko- 
mannans vorhanden ist. Diese Ergebnis ist der Schlussel zu dem Verhaltnis 
der Glukomannankonstitution geworden. 

Hier war die Acetolyse schon uber dem fur Hendekaacetylglukomanno- 
trihexose charakteristischen Zustand hinausgegangen und es waren dariiber 
die zu sehr weit abgebauten StofTe von kleinerem Molekulargewicht z. B. 
Bioseacetat, Hexoseacetat, abgespaltcn, Dabei konnte man zwei Arten 
Disaccharide gewinnen. 

Disaccharid (A) war ein Mikrokristail, Schmelzpunkt 150*~160°C # , spezi- 
fische Drehung [a]^ 4- 10,°5 f Das Molekulargewicht fand sich durch Gefrier- 
punktserniedrigung mit den Zahlen 296 und 375, die der Formel C^HgoOn^ 
342 entsprechen. Durch Hydrolyse mit 2 o/ 0 iger Schwefelsaure lieferte es 
efn Mol Mannose und ein Mol Glukose. 

Disaccharid (B) gab ein warzenformiges KristaH, das die folgenden Kon- 
stanten aufwies : [«]g in Wasser — 7,°9, Molekulargewicht » 324. Der Sch- 
melzpunkt war unscharf und lag 135*wl40°C. Es Hess sich in zwei Mol 
Mannose hydrolysieren, war also eme Mannobiose. Hierdurch waren die 
Fraparate (A) und (B) nicht einheitlich, aber es Hess sich erfassen, dass die 
Acetolyse mit Essigsaureanhydrid und Schwefelsaure fiber Trisacchartd- und 
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2 Arten Disaccharidacetat bis zu dem Mannose- und Glukoseacetat fuhrt, 
daraus muss man sich das Glukomannanmolekiil aus 2 Mol Manncseresten 
und 1 Mol Glukoserest, wie folgende Schema zeigt, aufgebaut denken. 


Acetolyse Smp. 95^110°C, 

Glukomannan [2 Mol Mannose + 1 Mol GlukoseJjs * > Ilendekaacetylglukomannotrihexose 

[«] S D ° =-18° 

Verseifung Smp. 217°C. 

► [2 Mol Mannose -f 1 Mol Glukose] > Glukomannotnhexose — ► 

[a]* = — 16° 


-> [2 Mol Mannose + 1 Mol Glukose] (Laevidulin oder Laeviduhnose) 
Smp. 150 — 160°C. 


Disaccharide 


( A ) Glukomannobiose 
{a]5J-=l0,°5 

Smp 125~140°C. 
( B ) Mannobiose 

fal?? = — 7.°9 


Mannose 


Glukose 


Uber das Vorkommen von Lyso-Lecithin 
in poliertem Reis. 

' Von 

Motoe Iwata. 

(Mitgdeilt vm XI Suzuki, Bwclu rmsches Laboi atormm <le s Pushful 8 fur 
phyukaliwhc und chnnischc Forschung, Tokio ) 

(Emgegingen am 9. Mar 1931) 

Wenn poliertei Reis mit Wasser gewaschen, getrocknet und wiederholt 
mit warmem 94 o/ 0 igem Alkoliol extrahiert und der alkoholische Extfakt im 
Vakuum eingedampft wird, so erhalt man einen hellbraunen Sirup, welcher 
etwa 1 o/o des Ausgangsmaterials betragt. Der Verfasser hat nun aus diesem 
alkoholischen Extrakt, ausser Neulralfetten und Fettsauren, wie Palmitin-, 
Olein- und Linolsauren, eine stark hamolytisch wirkende Substanz isoliert 
und als Lyso-Lecithin identifiziert • 

CH 3 0(C 15 H 8l C0) 

choh n 
I /O - 

CH t O — P=0 

'^OCH.CH.NfCfU, 



Lyso-Lecithin 

Nach Delezenne a) , Belfanti c2 ^ und Magistris c8) ist Lyso-Lecfthln ein Gift, 
welches durch Einwirkung von Kobragift auf Lecithin entsteht. Das Kobragift 
selbst enthalt kein Gift, sondern es enthalt ein wirksames Enzym “Lecithinase”, 
welches aus lecithin ein Molekiil ungesattigter Fettsaure abspaltet und das 
giftige Lyso-Lecithin Hefert. 

Es ist eine auffallende Tatsache, dass der Reis eine solche giftige Substanz 
enthalt. Ob es mit dem hypothetischen “Oryzatoxin” von Teruuchi und seinen 
Mitarbeitern C4:> identisch ist, oder ob es irgendeine Beziehung mit der Beriberi- 
krankheit des Mengchen hat, wie diese Autoren behaupten, muss spater unter- 
sucht werden. 


Isolierung des Lyso-Lecithins- 

Zu diesem Zwecke wurde der alkoholische Extrakt unter vermindertem 
Druck stark eingeengt und in eine grossere Menge Ather eingegossen. Der 
dadurch entstandene Niederschlag wurde in kaltem, absolutem Alkohol gelost, 
vom unloslichen Ruckstand abfiltriert und wiederum in Ather eingegossen. 
Der weisse Niederschlag wurde abgesaugt und im Exsikkator getrocknet. 
Die Ausbeute betr.ug 150 g. aus 70 kg. Reis, was etwa 0,2# des Ausgangs- 
materials entspricht. 

Dieser Niederschlag wurde nun wieder in warmem, absolutem Alkohol 
gelost. Nach dem Erkalten vom unloslichen Riickstand abfiltriert und mit 
einer warmen alkoholischen Losung von Cadmiumchlorid versetzt, bis es keine 
Fallung mehr gab. Der Cadmiumniederschlag wurde wiederholt mit ab- 
solutem Alkohol gewaschen, in 10- bis 15 fachen Mengen heissem Chloroform 
suspendiert und mit kleinem Uberschuss von 95# igem Alkohol, welcher 15% 
Ammoniak enthielt, versetzt. Es schieden sich dabei Cadmiumhydroxyd 
und Ammoniumchlorid als weisser Niederschlag .aus. Man filtrierte nun ab 
und dampfte das Filtrat unter vermindertem Druck ein ; so wurde das rohe 
Lyso-Lecithin in kristallinischem Zustande erhalten. 

Reinigung des Lyso-Lecithins. 

Die in oben erwahnter Weise dargestelken Kristalle von Lyso-Lecithin 
waien sehr hygroskopisch und enthielten noch versqhiedene Substanzen als 
Verunreinigung ; sie wurden deshalb wiederholt aus absolutem Alkohol und 


Cl) Delezenne und Ledebt : C. r. Acad. Sci., 152, 790, (191^); 133* 81 » (1911) ; 195, 
1101, (1912); Delezenne und Fourneau ; Bull. Soc. Chim., IV, 15, 421, (1914). 

C 2 ) S. Belfanti: Bt^chem. Zeitschr., 154 , 148, (1924); Zeitschr. f. I m mun i tatsfonchung, 
44 , H. 4/5, (1924); 56 , II. 5/6, (1928). 

(S) H. Magistris: Biochem. Zeitschr., 210, 85 bis 119, 0929). 

(4) M. Teruuchi: |£tio-Igaku, 9, Nr. 11, (1929). 
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Chloroform umkristallisicrt, um Chlor und Ammoniak vollstandig zu entfernen, 
dann wurde es noqhmah in funffad\er Mengc warmen Pyridins gelost und 
im Exsikkator stehengelassen. Es schied sich dabei das Lyso-Lecithin in 
feinen seidenglanzenden Nadeln aus. Dieser Prozess wurde dreimal wiederholt 
und schliesslich die Kristallmasse in absolutem Alkohol gelost, mit wenig 
Aceton versetzt und stehengelassen. Das Lyso-Lecithin schied sich in Fora 
farbloser langer Nadeln aus, die gesammenlt und ubei Chlorcalcium und dann 
iiber konzentrierter Schwefelsaure im Exsikkator getrocknet wurden. 

Das reine Lyso-Lecithin bildet farblose Nadeln, in geschlossenem Rohr- 
chen erhitzt, zersetzt es sich bei 262 bis 264° unter Gasentwicklung. Es 1st 
loslich in Wasser, Athyl- und Methylalkohol, Eisessig, Chloroform und Pyridin, 
aber unloslich in Ather, Petrolather und Aceton. Die wasserige Losung 
reagiert gegen Phenolphthalein neutial und hat stark stechenden Geschmack. 
Wie organische Basen wird es duich Phosphorwolframsaure gefallt. Wenn 
eine wasserige Losung des Lyso-Lecithins mit Bariumhydroxyd erwarmt 
wird, so wird es leicht hydrolysiert und gibt dabei weisse Triibung. Es gibt 
keine Reaktion der ungesattigten Fettsauren mit konzentrierter Schwefelsaure 
und Zucker. Ferner gibt es keine Molischsche Reaktion auf Zucker. Mit 
Cadmiumchlorid oder Platinchlorid bildet es nadelformige Kristalle. 


Bestimmung dm Drehungsvermogens. 

1. 1,066 g. Lyso-Lecithin in 25 ccm. Chloroform gelost, spezifisches 

Gewicht der Losung 1,476. Drehung bei 20° und Natriumlicht, im 2-dcm- 
Rohr 0,4° nach links. Mithin 

[<=- 4 , 52 °. 

Wenn man 0,02 bis 0,1 g. Lyso-Lecithin in Wasser lost und Tauben subkutan 
einspritzt, so beobachtet man lokale Verblutung und starke Diarthoe nach 3 
bis 4 Stundet*. Der Kot ist grunlich gefarbt. Wird dieselbe Dosis einer 
Maus eingespritzt, so stirbt sie nach 3 bis 12 Stunden. Wenn es aber per os 
gegeben wird, wirkt es weniger giftig. Wird 0,1 g. Kristall in 1 Liter 
Wasser gelost und ein kleiner Goldfisch (15 bis 20 g.) hineingebracht, so 
scheidet der Fisch schleimige Substanz aus dem Munde und der ganzen 
Kdrperoberflache aus und stirbt innerhalb 1/2 bis 1 Stundc. 

Analyse des Lyso-Lecithin* 

Prdpand I. Viermai aus Pyridin und schliesslich aus heissem Chloroform 
umkristallisiert, iiber konzentrierter Schwefelsaure und Phosphocj^toxyd^fci 
Exsikkator getrocknet und analysiert. 
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1. 

0,2299 g. 

SttbsUnz r 

0,4896 g, 

CO*, 0,2098 g. HjO. 

2. 

0,2151 g. 

if 

0.4690 g. 

CO,. 0,1917 g. HA 

3. 

0,2578 g. 

11 

nach Kjeldahl 2,73% N 

4. 

0,2617 g. 

n 

if tt 

2,58% N. 

6. 

0,2637 g. 

tt 

0,0540 g. 

MgjPs0 7 = 5,95% P. 

6. 

0,2492 g. 

tr 

0,0534 g. 

MgjP,0 7 =6,97% P. 


Praparai IL Aus hdssem, absolutcm Alkohol durch Zusatz von wenig 
Accton umkristallisiert, uber Chlorcalcium und konzentriertcr Schwefelsaure 
im Exsikkator und schliesslich im Vakuumtrockenapparat getrocknet und 
analysiert. 

1. 0,1821 g. # Substanz: 0,3873 g. CO t , 0,1586 g. H 2 0. 

2. 0,1841 g. n 0,3905 g. C0 2 , 0,1670 g. HjO. 

3. 0,1785 g. a 0,3802 g C0 2 , 0,1660 g 11*0. 

4. 0,1973 g. n nach Kjeldahl 2,61% N. 

6. 0,2338 g. » 0,0B27g. MgjPA =-6,28% P. 

6. 0,1920 g // 0,0427 g Mg 7 P*0 7 -=r6,19% P 

C H N P | O 

Durchschmttswerte dcr Analysen 58,08 10,01 2,62 6,24 

Berechnet fUr C S 4 HjoNPO b 56,32 9,85 2,74 6,07 

// " C 24 HsoNP0 7 68,18 10,10 2,84 6,26 

Hydrolyse des Lyso-Lecithins. 

1. Palmitinsaure. Zur Isolierung der Palmitinsaure wurden 1,10 g. Lyso- 
Lecithin in 350 ccm. 10# iger Schwefelsaure gelost und im Soxhletschen 
Apparat 24 Stunden mit warmem Ather extrahiert. Die atherische Losung 
wurde wiederholt mit Wasser gewaschen, um Schwefelsaure zu entfernen, 
und mit Natriumsulfat getrocknet, Nach dem Eindampfen des Athers schied 
sich die Palmitinsaure in weissen Kristallen aus. Die Ausbeute bctrug 0,541 
g. oder 97^4 der Theorie. Schmelzpunkt des gereinigten Praparats 62,5°. 
Mischprobe mit reiner kauflicher Palmitinsaure ergab keine Erniedrigung des 
Schmelzpunktes. Saurezahl : 218,6 

* 2. Cholin . Das Cholin wurde aus der wasserigen Losung, nach der 

Extraktion der Palmitinsaure, mit Phosphor wolframsau re gefallt. Der Nieder- 
schlag wurde in gewohnlicher Weise durch Baryt zerlegt und der uberschus- 
sige Baryt durch Kohlensaure entfernt. Das Filtrat wurde stark eingeengt 
und mit absolutem Alkohol versetzt. Cholincarbonat schied sich als farbloser 
Sirup aus. Ausbeute: 0,265 g. oder 24# des Lyso-Lecithins (tfefcOfetisch : 
24,65%). 

Cholincarbonat \£urde zum Pikrat verwandelt, mit einenl^^teifftsch von 
Alkohol und Ather gewaschen und aus heissem Alkohol umkristallisieit* 


23,05 
25,0 2 
22,63 
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Gtelbe Prismen; Schmelzpunkt 244° (unkorr). Mit reinem Cholinpikrat g-smiacht, 
zeigte der Schmelzpunkt keine Emiedrigung. 

3. Glyo&rophosphorsaure . Das P'iltrat vom Phosphorwolframsaurenieder- 
schlag wurde mit Baryt neutralist t, abfiltriert, zu einem Sirup eingedampft 
und in eine grossere Menge Alkohol eingegossen. Es entstand ein weisser 
Niederschlag, welcher in kaltem Wasser leicht, in heissem Wasser schwer 
loslich war. Er gab keine Reaktion auf Zucker und enthielt Phosphor und 
Barium, aber keinen Stickstoff ; so wurde es als Bariumsalz der Glycero- 
phosphorsaure identifiziert. Wegen Mangel an Material wurde es nicht analy- 
siert. 


Uber die chemischen Beschtendteile 
des Tabaks. 

1. Mitteilung. Uber die organischen Basen und 
Sauren der frischen Tabakblatter. 

Von 

Kazuo Yamafujt. 

(Au? dem Aqrikulturchem J/xborainum d(r Landw. Abtedg. der Kyushu Kaiaerl. Univ.) 
(Eingegangen am 27. Dezember 1930) 

A* Die organischen Basen. 

3kg. frisch gepfliickter Tabakblatter wurden im Wasserdampfschrank 1/2 
Stunde erhitzt und dann unter starken Sonnenstrahlen schnell getrocknet. 
Die qauntitative Bestimmung ergab (nach Igaki) : 


bezogen auf : 

P nschgewicht % | 

Trockensubstanz % 

Gesamtstickstoff 

0.66 

3 26 

JEiweissstickstoff. 

0.33 

2.03 

Basen sticks toff. 

0.096 

0.67 

Nitratstickstoff. 

0.026 

0.16 

^hkotin. 

0.367 

2.12 


‘'|U 


Die Wasserauszuge dieser Tabakblatter wurden mit Bleiajjetat und Blei- 
essig gefallt, das Filtrat vom Bleiniederschlag mit Schwefelwasserstoff zersetzt 
und stark eingeengt. 

Die Losung wurde mit Sodalosung alkaliscb gemacht und fan Wasserdampf- 



strom destHliert. Aus dem Destillat wurde Nikotin dargestellt. 

Nikotinpikrat ; Schmelzp. 217-w8 0 C (unkarr.) 

73,81 % Pikrinsaure. (Ber. f. CHN(CHON) 73,8794 Pikrinsaure), 

Nikotinchlorplatinat ; 24,1594 Pt (Ber. f. CHN2HCI) PtCl 24,22 % Pt). 

Der Desfcillationsruckstand wurde mit Schwefelsaure angesauert und mit 
Phosphorwolframsaure ausgefallt. Die aus dem Phosphor wolframsaurenieder- 
schlag in bekannter Weise dargestellte Losung, die freie Basen enthielt, wurde 

1. mit Silbernitrat gefallt, und das Filtrat. 

2. mit Silbernitrat und Baryt gefallt. 

3. Das Filtrat von Silbernitrat und Baryt-Niederschlag wurde nochmals 
mit Phosphorwolframsaure gefallt. 

Aus Fraktion 1 wurde Adenin erhalten. Adeninpikrat : Schmelzp. 280° C 

62.8294 Pikrinsaure (Ber. f. C 6 H 6 N 5 C fl H 5 0 7 N 8 , 62,91% Pikrinsaure), 

Adeninchloraurat ; 41,37% Au (Ber f. QHgNg^HChAuCl*, 41,5094 Au), 

Fraktion 2 lieferte Histidin und wahrscheinlich Arginin. 

Histidindihydrochlorid ; Schmelzp. 231 °C Diazoreaktion positiv. 

30,71% Cl (Ber. f. C a H 9 0 2 N 8 .2HCl, 31,14% Cl). 

Arginin wurde in genugender Menge nicht erhalten, urn die Analyse aus- 
zufuhren. Diazetylreaktion positiv. 

Aus Fraktion 3 wurde Betain gewonnen. 

Betainpikrat ; Schmelzp. 180°C. 

Betainchloraurat ; 43,31% Au (Ber. f. C 6 H 11 0 2 N*HCI AuCl 8 , 43,139 4 Au). 

Betainchlorplatinat ; 30,4094 Pt (Ber. f. (CsHjjOgNHClJj PtCl 4 , 30,2594 Pt). 

B* Die organischen Sauren. 

8kg. frisch gepfluckter Tabakblatter wurden im Wasserdampfschrank 1/2 
Stunde erhitzt und dann schneli getrocknet. 

Diese Tabakpulver wurden mit salzsaurehaltigem Wasser ausgekocht, und 
die so erhaltenen Wasserauszuge mit Bleiazetat und Bleiessig gefallt. Der 
Bleiniederschlag wurde mit Schwefelwasserstoff zersetzt, die Losung der Sauren 
im Vakuum zu einem dicken Sirup eingedampft und dieser zur Ausfallung 
deft Pektinstoffe mit absolutem Weingeist versetzt. Das Filtrat i^rde wie- 
derum zu dicken Sirup eingedampft und nochmals mit absolutem Weigeist 
behandelt. Nach Entfernung der Pektinstoffe wurde s6 viel kalt gesattigte 
alkoholische Salzsaure hinzugefiigt, das$ die Gesamtmenge 394 Chlorwasser- 
stoff enthielt, und 5 Stunden zum Sieden erhitzt. Die Esterldsung wurde im 
Vakuum zur Sirupdicke tjpgedampft tied der Riickstand mit Aether durch- 
geschuttelt. 

Die atheriscl#, lifting der Ester wurde sorgfaltfg PottaschelSeimg ge- 
waschen ui^|hber Kfatriumdulfat getrockaet. Dann wurde der Aether abdes- 
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tilliert und der Esterriickstand im Vakuum der gebrochenen DestillaHon uti- 
terworfen. 


30— 35°C 


bei 

40mm 

1.5g. 

farblos. 

32—65 


tt 

30 

1 0 

tt 

66—85 


tt 

tt 

2.0 

tt 

85—106 


it 

tt 

2.5 

tt 

105-125 


ft 

tt 

4.0 

tt 

125—130 


tt 

// 

60 

tt 

136—155 


tt 

tt 

70 

gelblich 

165*~180 


tt 

0r 

9.0 

gelb. 

Rtfckstand 

_j 



30 



Das Verhalten gegen Semicarbazidazetat- und gegen Phenylhydrazinazetat- 
losung zeigte, dass alle Fraktionen keine Ketonsaureester enthielt. 

Die Ester wurden in Hydrazide und dann in Benzylidenverbindungen 
ubergefuhrt. Zum Vergleich wurden noch aus reinen von Merck bezogenen 
Sauren untei gleichen Umstanden die Ester, Hydrazide und deren Benzyliden 
verbindungen dargestellt und die Mischprobe ausgefdhrt. 

Fraktion 1 gab keine Hydrazid und Benzylidenverbindung. 

In der Fraktion 2 fand sich F«*« igsaureester. 

Benzylidenessigsaurehydrazid * Schmelzp. 136 °C (unkorr). 

17,1094 N (Ber. f. C e H 10 ON 2 , 17,2794 N). 

Fraktion 3 besteht aus Aepfelsaurediathylester. 

Hydrazid ; Schmelzp. 177~~8°C. 34,5694 N (Ber. f. C 4 H J0 Oj.N 4f 

34,57 o/ 0 N). 

Benzylidenverbindung ; Schmelzp. 173°C. 16,6094 N (Ber. f. 

C 18 H 18 0 8 N 41 16,5194 N). 

Das Filtrat des Aepfelsauredihydrazids lieferte eine geringe Menge einer 
Benzylidenverbindung vom Schmelzp. 199°C. 

Die Fraktionen 4, 5, 6 und 7 bestehen aus fast reinem Aefelsaurediathyl- 

ester. 

Fraktion 8 besteht aus Zytronensauretriathylester, dem Spuren von Aepfel- 
saureester beigemengt sind. 

Hydrazid; Schmelzp. 144— '5°C, 35,9494 N (Ber. f. C 9 H H 0 4 N e , 
2^90% N). 

Benzylidenverbindung ; Schmelzp. 226°C, 16,6994 N (Bef. f. 
C^H^OA, 16,8794 N). 

Das Filtrat vom Bleiniederschlag^ nach EntbleieU mit Schwefel wasserstoff, 
wurde mit Schwefelsaure versetzt umf'tum mit Aetfcr extrahiert. Aus dem 
atherischen Extrakten wurde 2unachil der Aether abdestifliert, der Rucks!- 



and mit Wasser verd&nnt und die wasserige Losung erschopfend mit Benzol 
extrahiert. Die wasserige Losung wurde dann im Vakuum eingedampft, 
dieser verestert und die Ester der gebrochenen Destination im Vakuum unter- 
worfen. 

26-~30°C bei 40mm. 1.5g. farblos. 

Der Ester besteht aus Essigsaureester. 

Bestimmung der organmhen Sauren. 

lOOg. derselben Tabakblatter wurden mit Schwefelsaure gemischt und mit 
Aether extrahiert. Nach 50 Stunden wurde die Extraktion unterbrochen, der 
Aether abdestilliert; der Riickstand in Wasser gelost und nach Kissling’s Ver- 
fahren die qauntitative Bestimmung der Sauren durchgefuhrt : 

Aepfelsiure, 1 . 3 " 4 . Zytronensaure, 0 , 6 %. OxalsSure, 0 . 09 %. 

Zusammenfaasung. 

1. Aus ca. 0kg. frischen Tabakblatter wurden isoliert : 

Nikotin, 9.0g. Adenin (Pikrat), O.lg. 

Histidm (Dihydrochlorid), 0.0 lg. Arginin, ? 

Betain (Chloraurat), 0.2g 

2. Die durch Blei fallbaren Sauren des Tabaks wurden verestert und 
ihre Ester der fraktionierten Destination unterworfen. Zur Kennzeichnung 
wurden die Ester in Hydrazide bzw. deren Benzylidenverbindungen umge- 
wandelt. Die Ergebnisse zeigten, dass die Sauren der frischen Tabakblatter 
iiberwiegend aus Aepfelsaure neben verhaltnismassig viel Zytronensaure und 
Spiiren unbekannter Saure bestanden. Das Filtrat vom Bleiniederschlag gab 
nur Essigsaure, welche wahischeinlich vom Bleiazetat kam. Die qauntitative 
Bestimmung der Sauren nach Kissling’s Verfahren ergab das folgcnde Resultat. 

Aepfelsaure, 1 Zytronensaure, 0.6?£. Oxalsiure. 0.09#. 

Bekanntlich ist in frischen gereiften Tabakblattern Staikemehl in sefar 
bedeutender Menge enthalten. Wahrend der Trocknung und Fermentation 
verschwindet der grosste Teil desselben und es findet eine Bildung von or- 
^anischen Sauren statt. 

Daraus lasst sich schliessen, dass der grossere Teil der Oxalsaure, die 
in getrockneten oder fermentierten Tabakblattern gefunden wird, wahrend der 
Trocknung bzw. Fermentation entstanden ist. 
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Enzyme in den Eingeweiden vom Haliotus 
giganteus Gm. 

Von 

Kokichi Oshima 

(At/ a dem chemiachen Laboratorium im tfischerei-Institutf 
Hokkaido Kax&c.rliche Uniiersiidt , Japan.) 

(Eingegangen. am J. Marz 1931) 

In den Eingeweiden (hauptsachlich in der sogenannten “Leber”) vom See- 
ohr (Haliotus giganteus Gm.), einer Muschel, die zahlreich im japanischen 
Meer lebt und am meisten braune Algen frisst, fand der Autor die folgenden 
Enzyme : 

Alginase (Alginsaure stark spaltendes Enzym) Celluiase (Filtrierpapier 
als Substrat),, Amylase, Gelase (Agar-agar spaltendes Enzym), Saccharase 
(schwach), Maltase, Lab, Protease (Casein als Substrat, schwach). 

Die folgenden Enzyme konnte er nicht finden : 

Tyrosinase, Amygdalase, Esterase (Olivenol und Tributyrin als Substrate.) 
Die Alginase ist ein neu gefundenes Enzym, das Alginsaure in braunen Algen 
spalten kann. Dariiber schrieb der \utor in anderen Berichten genauer. 

Alginase, Celluiase und Gelase werden in Lebewesen, ausser in MikrO- 
organismen, sehr selten gefunden, was auch zu der Tatsache passt, dass 
Haliotus am meisten auf Meeres-Algen leben. 


Uber die Entdeckung eines Alginsaure spaltenden 
Enzymes und seine Eigenschaften I. 

Von 

Kokichi Oshima. 

(Aus dem chemiachen Laboratorium im Hacherei-Institutf 
. Hokkaido Kaiserliche Univermidt t Japan). 

(Eingegangen am 1. Marz 1931) 

Alginsaure ist eine Kohlenhydrat-Saure, die reichlich in braunen Algen 

(SHW4094 von trockener Substanz) gefunden wird. Der Autor konnte « *e 
rd nitron durch Auflosune brauner Algen (Laminaria angustata Kjellm) in 0.8 



# Na 2 C0 3 , filtrierte sic durch ein Tuch und durch Filtrierpapier-Brei. Aus 
dcm klaren Filtrat scheidet sich nach Zusatz von verd. HC1 die Alginsaure 
aus, dcr Niederschlag wird nochmals durch ein Tuch filtriert. 

Obige Ausfuhrung wird 3 mal wiederholt und zuletzt mit Alkohol und 
Aether gewaschen. 

Die Wasserauszuge aus den Eingeweiden (hauptsachlich aus der sogenann- 
ten “Leber”) des Seeohrs (Haliotus giganteus Gm.) und des Seeigels (Sphae- 
rechinus pulcherrimus Ag.) konnten stark die Alginsaure spalten. Der Autor 
prufte es durch die Viscositatsanderung der Alginsaurelosung und durch die 
Reduktionsfahigkeitszunahme der Fehlingschen Losung, und die optimale 
Wasserstoffionkonzentration von der Wirksamkeit der Viscositatsanderung 
war pH 7.2. Der Autor hat dieses Enzym als Alginase bezeichnet. 

Aber durch die Auszuge aus Schweine Pankreas, Krabben Leber, Haifisch 
Darm, einem Schimmelpilz (Asp. oryzae Cohn) und Seesternen konnte die 
Saure gar nicht gespalten werden. Man kann vermuten, dass es Alginsaure 
spaltendes Enzym nur in den Tieren gibt, die auf alginsaurehaltigen Pflanzen, 
d. h. braunen Algen, fressen und leben. 


Studies on the Vitamin D 

III. Antirachitic Activation of Ergosterol by means of 
the Action of Ozone and on the Chemical 
Nature of Vitamin D. 

By 

Etsuo Takamiya 
(Received November 26th, 1930) 

In the present investigation I attempted a feeding experiment to ascertain 
whether ergosterol becomes an antirachitically active substance after the action 
of ozone or not, in the same way as ergosteroL becomes active after irradia- 
tion with ultra-violet rays. And the chemical nature of vitamin D was dis 
cussed with the experimental results obtained. 

Ergosterol was isolated from beer-yeast by means of the Heidushka and 
Lindner's modification of which melting point was 154°C (uncorrected). The 
ergosterol in itself was antira^itically inactive on a feeding experiment. Shi- 
mazu's primitive 4|?0ne-generator with one-tube was especially employed in 
this experiment far the reason stated in the original paper. Ergosterol (80 



No». 1-3] 


19 


nag*) was dissolved in lOc.c. of olive oil and then ozonized for a definite 
time* 

From the results of the feeding experiments it became experimentally 
certain that ergosterol becomes an antirachitically active substance after the 
action of ozone. And it became evident also that the rate of activation of 
ergosterol increased after the action of ozone and then reached a maximum 
potency and from this time* further action caused a falling off in potency, the 
product becoming completely inactive (one can readily see the presence of 
such a phenomenon also in the case of the activation of ergosterol through 
the irradiation with ultra-violet rays). And it was suggested from my ex- 
perimental results that mono-ozonide ergosterol will possibly be vitamin 
D. And also it was roughly concluded such that the imperfectly ozonized 
ergosterol is vitamin D. 


Studies on the Specific Properties of Protease and 
Amylase from the Standpoint of the 
Adsorption Phenomena. 

III. The Relative Observation between the Enzymic Power 
of purified Enzyme Solution prepared by the Enzyme 
Adsorption of Aluminium Hydroxide and the 
Nitrogen Content of the same Solution. 

By 

Fumiwo Hemmj and Goro Inami. 

( Fiom the Re ware h Jjaboratmy of the Agricidttn al Technology, 

College of Agriculture , Hokkaido Imperial Unnersity) 

(Received December 26th, 1930) 

In our first paper, we had already reported on some specific properties 
between protease and amylase of Taka-diastase and pancreatin from the stand- 
point of the adsorption phenomena by using aluminium .hydroxide and kaolin. 
Afterwards, in the second paper, we also described the results of the fractional 
separation of these two kinds of enzyme by the application of a selective 
adsorption of enzyme. 

As we believe that it is one of the most important problems in the 
enzyme chemistry to separate the enzyme substance in a pure form as possi- 
ble, we have further continued our experiment in which we had repeated the 
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adsorption and then the elution of the enzyme from Taka-diastase, successively 
in five times by using aluminium hydroxide gel. The nitrogen content of 
each eluded solution and the enzymic power of the same solution were de- 
termined to know the relation between the enzymic power of purified enzyme 
solution and the amount of nitrogen contained in the same solution. 

The results obtained from our experiments are shown in the following 
table. 




i 


Enzymic power 



Kind of enzyme 

N-content 

Amylase 



[ Protease 

solution 

(Ratio) 

* 

Sacch 

power 

Lique 

power 

Saccharase 

Maltase 

Gelatine 

decomp. 

power 

Peptone 

decomp. 

power 

Original solution 

100.00 

67.6 

52.7 

62.8 j 

83.3 

20.9 

6.1 

I-Elution 

33.7 

143.8 

138.7 

146.0 

76.3 

38.1 

11.2 

II- ft 

26.0 

163.0 

170.8 

167.9 

66.4 

38.3 

12 9 

m~ a 

19.6 

168.4 

200.1 

149 5 

61.9 

36.7 

14.4 

IV- /' 

16.6 

160.1 

218.0 

146 9 

51.0 

38.9 

13.8 

V- w 

12.2 

173.0 

232.9 

155.8 

46.5 

39.9 

12.1 


Here, we have offered a new formula showing the enzymic power as 
follows ; for instance, in a monomolecular reaction. 

tt 1 . a 

K =— in 

t a— x 

T- • mg. Substrate x K 

Enzymic power = s 

mg. N in Enzyme solution 

instead of 

Enzymic pow$r =— rn ^ 4 ^ u ^- rate x ^ (a known equation), 
mg. Enzyme Substance 

By using the former equation, a new proposed one, we can more easily 
determine the enzymic power than by using the latter, and it will be an im- 
portant problem in the enzyme studies to use the pure enzyme solution made 
free from impurity. In this meaning, if is evident that our new formula for 
the calculation of enzymic power is more suitable by considering from the 
latsst knowledge of the enzyme chemistry. 

By the results of this experiment, we have proved that the enzymic power 
of the eluded solution seems to be nearly parallel to the nitrogen content of 
the same solution. 

IV. The Separation of the Enzymes to be Adsorbable and Non- 
adsorbable by Kaolin, using the Adsorption Method, with 
special refijrenct to the Nii^gen Content of Enzyme Solution. 

We had observed that there are two kinds of enzyme fraction, i. e,, to 
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be adsorbable and non-adsorbable by kaolin, in a Taka-diastase enzyme solu- 
tion. But all these enzymes were easily adsorbed by aluminium hydroxide. 
And we also observed that the nitrogen in an enzyme substance will be pre- 
sent accompanied with the enzymic power to some degree, 

The conclusion of our experiment are summarized as follows : 

1 ) The nature of the enzyme components in Taka-diastase observed by 
the kaolin adsorption is shown in the following table. 


Adsorbent 


Kind of enzyme 

Substrate 

Aluminium 1 

hydroxide | 

Kaolin 

Amylase (Saccharification) 

Sol Starch 

+ 

- 

Amylase (Liquefaction) 

Starch 

+ 

- 

Dextrinase 

Dextrin 

+ 

- 

Inulase 

Inuhn 

+ 

± 

Maltase 

Maltose 

+ 

± 

Invertase 

Saccharose 

+ 

+ 

Katalase 

Hydrogen peroxide 

+ 

± 

Lipase 

Tribdtyrine 

4- 

+ 

Protease 

Gelatine 

+ 


Protease 

Peptone 

+ 

+ 


•f adsorbed, — not adsorbed, ± partly adsorbed 


It is very interesting matter that amylase is not adsorbed by kaolin, but 
invertase is well adsorbed and maltase is partly adsorbed by the same ad- 
sorbent. 

2) From the enzyme solution prepared by the kaolin adsorption, it is 
able to be again purified by using the adsorption method with aluminium 
hydroxide. By the determination of the enzymic power of purified enzyme 
solution, the increase of enzymic power of the same solution to that of the 
original solution is 8^12 times in amylase, 8 times in dextrinase, 24 times 
in invertase and 14-^17 times in protease respectively. 

3) Nitrogen compound conteined in an enzyme solution, which was 
eluded by phosphate buffer solution after kaolin adsorption, was remarkably 
decreased its adsorptive offinity to aluminium hydroxide. 

4) Through our experiment we made a new contribution in the enzyme 
chemistry by separating amylase component free from other enaymes from 
Taka-diastase, a preparation of the enzyme of Aspergillus oryzae. 
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Biochemical Studies of Bone- (First Report) 

By 

Hiromiti Haka. 


LVol 1 


(Received January 30th, 1931) 

The author cl) has reported the “Sexual differences in the composition of 
bone” as the preliminary report of “Biochemical studies on bone, skin, hide 
and sheal”. 

The conclusions showed that the contents of both total nitrogen and 
phosphorus were higher in male, but calcium was higher in female. And 
when these datas were calculated to N = 100, the contents of both calcium 
and phosphorus were higher in female than in male. 

The author expected that the composition of bone must differ by its posi- 
tion. So that he divided the bone into the next four parts and examined. 

Fore leg (scapula, radia, ulna, humerus) : right and left. 

Hind leg (femur, tibia, fibula) : right and left. 

The contents of the total nitrogen, ash, calcium and phosphorus in these 
samples were determined. Total nitrogen was determined by the Kjeldahl 
method, the contents of ash by ordinary method, calcium by Kramer-TisdalPs 
method f2) and phosphorus by Bell-Daisy-Briggs* method f3> . 

Determination of ash . 

The results showed that the contents of ash are higher in the female 
than in the male, and the highest contents of ash are 79.92%, the lowest 
59.95%. 

Determination of phosphorus and calcium. 

The datas showed that the contents of calcium in the body are not con- 
stant, but the contents of phosphorus of the body are higher in the right than 
in the left with the same leg and generally higher in the fore legs. 

When the average of phosphorus in the four parts of the body are com- 
pared by sex, phosphorus are higher in female, while that of calcium showed 
no difinite tendencies. 

Gassmann C4) offered the structure formulae of calcium-phosphorus combina- 
tion in the bone as lollows : 

(1) H. Hara: Nippon Nogei Kwagaku Kwaisi, 6» 656, £19550). 

C 2) B. Kramer and J. Tisdall: J. Biol. Chem , 47, (1921). 

£8) A. P. Briggs: J^JBiol.4 Chem., 53, 0822). 

(4) Th. Gassmann : Z. physiol. Chem , 55, 466, (1908).; Ibid. 70, 161, (1910) Ibid. 

83, 403, (1913). 
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OPOjCa 

Ca ( ^Ca ) CO s 
OPO s Ca I 

But the contents of calcium seemed to be inconstant. The author there 
fore expected, these variations must be caused by the different combination 
of bone-protein. And the author prepared collagen from bone and examined 
first its amino acid contents. 

Preparation of collagen 

The bones were removed from the body immediately after death* The 
adherent soft tissues were dissected and steeped in 0.1 ^0.2 o/ 0 HC1 about 
2— '3 days. And then washed with distilled water and steeped into 0.1 ~~0.2 
NaOH and washed with distilled water, then dried with alcohol and ether. 
The contents of amino acid of these samples were determined by Van-Slyk’s 
method. 

The results showed that the contents of arginine are higher in male than 
in female. 


On the Constitution of Tea Tannin . 1 ^ 

By 

Michiyo TeuJiMURA. 

(Received March 9 th, 1931.) 

In the previous report, it was stated that tea" tannin, isolated by the 
author from green tea, is most probably the gallic acid ester of tea. catechin* 
represented by the following formula : 

(1} M. Tsujimura : Bull Agricult Chem Soc. Japan, g, 62 (1930). 

( 2 ) " : V " 6, 70 (1930) 



at 


CVol. 7, 


HO; 


,/\/°\ 

CH 


I I 


CHOOC/ 

c/ 

H, 

Tea tannin C,«Hi$Ojo 



OH 


HO; 


A/ 


'bH 


/■ 

V 


OH 

^>OH 


CHOH 


\/\ C / 

0H H, 


Tea catechin CijH^Og 


On acetylation, tea^tannin forms heptaacetyl derivative corresponding to the 
formula, C fl H u O 10 (COCH 3 ) 7 , and by boiling with 5 o/ 0 sulphuric acid it gives 
gallic acid and a reddish brown substance which yields phloroglucinol when 
heated with 50^ potash. Unfortunately, tea catechin could not be detected 
among the hydrolytic products, because the latter easilly changes to a reddish 
brown substance when heated with sulphuric acid. 

Continuing the studies on this subject, the author has now prepared a 
methyl derivative and proved it to be heptamethyl tea tannin CjjHnO^OCHj,)? 

By oxidative decomposition with potassium permanganate, this compound 
gives trimethyl gallic acid (0CH 3 ) 3 C 6 HjC 0 2 H and veratric acid (OCHjjjQHj 
CO,H. 

Although these facts are in accordance with the above assumption, yet 
more decisive proof must be forwarded by means of the direct synthesis of 
this compound, and so the author attained this by preparing heptamethyl tea 
tannin synthetically. For this purpose, tetramethyl tea catechin was coupled 
with the chloride of trimethyl gallic acid in presence of quinoline, according 
to the following scheme : 


CH.O/VV 


OCH, 


-<( )0CH, 


CHOH 


\/\ c / 

CHJD ^ 

Tetramethyl tea catechm 


OCH, 

+ C1.0C^ ^>OCH, 
OCH, 


Trimethyl gallyl chloride 
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CH.o/V 




CII 


/ 

\. 


OCH, 

_)OCH s 


+ HC1 


_OCH a 

CHOOC/ >OCH, 

C H y N £/ —OCH. 

'Ietramethyl tea catechm-trimethyl galloate (Iieptamethyl tea tannin) 


The reaction proceeded smoothly and tetrainethyl tea catechin trimethyl ga- 
lloate C tt H u O s (OCH 3 ) 7 , was obtained as colourless prisms or plates, melting 
at 140°. It shows no optical activity. The absorption spectrum of this 
compound (Fig. 3) was found to be identical with that of heptamethyl tea 
tannin (Fig. 4) ptepared from natural tea tannin, while that of tetramethyl 
tea catechin (Fig. 1) or of trimethyl gallic acid (Fig, 2) was quite different 
from that of the latter (Fig. 4). The synthetical product when demethylated, 
forms an amorphous white powdei which gradually oxidizes in the air to a 
reddish mass just like the natural tea tannin. Thus the author believes that 
the constitutional formula of tea tannin above stated is fully confirmed. 


Experimental. 

1 . M ethylation of Tea lanmn . 

1,4 grams freshly prepared tea tannin were dissolved in G c.c. methyl 
alcohol, to which 5 c.c. dimethyl sulphate were added and treated with 5 
c.c. 50 o/o KOH drop by drop with shaking. The reaction product was 
poured into water, and after standing for an hour it was collected, washed 
with water and dried on a porous tile ; the yield was ca. 1,4 grams. For 
purification it was dissolved in aceton, treated with a little animal charcoal, 
filtered and evaporated ; the residue thus obtained was again dissolved in hot 
methyl alcohol, and the substance separated on cooling were dried first on a 
porous tile and afterwards in a desiccator containing cone, sulphuric acid. 

The analysis gave following result . 



Sample 

co 2 

HoO 

c % 


I. 

3.178 mg. 

7.335 mg 

1.769 mg 

62*96 

6 39 

n 

2*463 " 

5.722 " 

1.330 tf 

63 36 

6.00 


average 



63.16 

6,10 


calc, for C s sH n 0^0CH,)7 + ]H*0 

63.40 

6 06 


Thus the analysis proved it to be heptamethyl tea tanqin. 

Specific rotation of this compound in aceton solution : fajjj =» — 135°. 
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2. Oxidation of Heptamethyl Tea Tannin with 
Potassium Permanganate* 

The oxidation was carried out according to the method of Perkin^ as 
follows : 

(1) Heptamethyl te^ tannin was* dissolved in methyl alcohol, heated on 
a water bath and a strong solution of potassium permanganate was added 
drop by drop until the red colour remained unchanged on standing. The 
excess of permanganate was then decomposed with sodium sulphite and fil- 
tered ; the filtrate was neutralized with dilute sulphuric acid and extracted 
with ether. The etherial extract was evaporated and the crystalline residue 
thus obtained was treated with sodium bicarbonate to remove the phenolic 
substance and recystallized from hot water. Trimethyl gallic acid was thus 
obtained as colourless needles melting at 167°, 

The analysis gave the following result: 

Sample CO* HoO C% 11% 

2.776 mg. 5.743 mg. 1.483 mg. 56.43 5.93 

calc, for trimethyl gallic acid (CHsO^CgHjCOgH 66.58 5.70 

(2) 1.7 grams heptamethyl tea tannin were mixed with water and 
oxidized with permanganate in the same way as above -mentioned ; the 
operation lasted for 30 hours. The crystals obtained thereby consisted of 
trimethyl gallic acid and veratric acid. The latter acid isolated from the 
mixture melted at 175°. Mixed with pure preparation of veratric acid, no 
depression of melting point was observed. 

3. Isolation of Tea Caiechin . 

For the isolation of tea catechin, the method*^ previously mentioned was 
somewhat modified as follows : 

The hot water extract of green tea (inferior quality) was treated with SO 
much neutral lead acetate until no more precipitate was formed. The thick 
precipitate thus produced was filtered off, and the clear filtrate was treated 
tfith dilute caustic soda until iahkly alkaline reaction was noticed. The 
yellow precipitate formed thereby was collected, washed with water and de- 
composed with hydrogen sulphide. The filtrate from lead sulphide was eva- 
porated in vacuum to a smS31 volume and repeatedly shaken with ethyl 
acetate. The united ethyl acetate extract was evaporated and the residue 
there-from was dissolved in hot water and filtered while hot. From the 
filtrate tea catechin crystallized out on cooling, which after recrystallization 

C 3) A. G. Perkin; Sac., 398, C1W6). • 
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tzl)plted at 237-^238°. The yield was ca. 0.11 96 of the green tea used. 

4. Tetramethyl tea catechin , 

The methyiation of tea catechin was carried out as previously met!* 
tioned. c4) Tetramethyl tea catechin thus obtained melted at 153*w 154°* 

5. Trimethyl gallic add. 

The methyiation of gallic acid was also carried out in the same manner 
as in the case of tea catechin. The methylated product was poured into 
water and warmed on a water bath at 60° for three hours. After cooling 
it was acidified with sulphuric acid, whereby the crystals of trimethyl gallic 
acid separated out, which was* washed with water and dried on a porous 
tile; m. p. 167°. Mixed with trimethyl gallic acid obtained by the hydrolysis 
of heptamethyl tea tannin, it gave no depression of melting point. 

6. Trimethyl Gallyl Chloride. 

2 grams thionyl chloride were mixed with 0.5 gram trimethyl gallic add 
in a glass tube, and warmed in a water bath. When the reaction was ended, 
the excess of thionyl chloride was removed by distillation in vacuum and 
the tube was immediately sealed. 

7. The SynLu'six of Tetramethyl Tea 
Catechin- Trimethyl Galloaie . 

The synthesis was carried out according to the method of E. Fischer/* 0 
For this purpose 0.4 gram tetramethyl tea catechin and 0.5 gram trimethyl 
gallyl chloride were dissolved in 2 c.c. of chloroform. 1 cubic cm. quinoline 
was added to it and the mixture was shaken for an hour. After standing 
for three hours, it was diluted with chloroform, and washed with dilute sul- 
phuric acid and water successively. The chloroform solution was then eva- 
porated under reduced pressure, the residue therefrom was dissolved in hot 
methyl alcohol and filtered while hot. After standing for some time, the 
crystals separated out, which after recrystallization formed colourless prisms 
or plates, melting at 140°. 

The analysis gave following result : 



Sample 

CO, 

HjO - 

C% 

n% 

t 

3.293 mg. 

7*793 mg 

1.825 mg. 

34.4ft 

0*16 

n. 

2.299 tt 

5.435 " 

1.245 a 

04.93 

0*16 




average 

04.79 

0*10 

calc 

for tetramethyl tea catechin -trimethyl galloate C, *Hj iO j(OCH*)7 

01*41 

5*97 


CO Joe. cit. t 

Cft) E Fischer oat M Bergnuujn : 6, 15, 1760, (!««). 



The crystals dissolved in aceton showed no optical rotation. 

The author expresses her sincere thanks to Prof U. Suzuki for his kind 
direction throughout this work. 


On the Isolation of Phytosterolin from 
Wheat Embryo. 

By 

Nobuzo Nakamuka and Akiyoshi Ichiba. 

(Received March 9th, 1931 ) 

In the course of studying on the ether extract of wheat embryo/ we 
came to isolate a glucosidic substance, which we believed to be phytosterolin 
as designated first by F. B. Power and A. H. Salway and certified by them 
of natural occurrence/ 5 

For the preparation, air diied wheat embryo powder was extracted ex- 
haustively with ether. The oil obtained was perfectly clear at first, but after 
several days gave a smaH quantity separating out. It was collected and 
washed with hot ether and ethyl alcohol. This insoluble material was dis- 
solved in a small amount of hot amyle alcohol. On standing, microscopic 
needle crystals were obtained; m. p. 285°^290°C (uncorr), yield 0.2 o/ 0% 

Acetate: m. p. 168 °C (uncorr.), [a] D = -22.4° (in chloroform). 

Benzoate: m. p. 198°C (uncon.), [a] D = + 17.24° (in chloroform). 

On hydrolyzing, phytosterol with melting point 137°C (uncorr.) and glu- 
cose were obtained. The details were a$ follows: 

Experimental. 

In order to ascertain a pure material, the crude material thus obtained 
was acetylated with acetic anhydride, which was then recrystallized from 
ethyl alcohol in colourless, glistening leaflets, melting at 168°C (uncorr.). 

The acetate was converted again Into original state by saponifying and 
washing with water, alcohol, and ether*, 

Liebermann-Burchard's and Hager-SalkowskPs reactions for sterols, as 
well as a-Naphtol reaction for carbohydrates were positive. 


* Not extra pure, but contaminated with bran. 
(1) J. Chera Soc , 103 0818), 38 8 , 1023. 
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After being dried to constant weight at 100°C, it was analyzed. 

Substance taken 0.0617 g. CO, 0.3359 g. H,0 0.0466 g. 

0.0536 " 0.1424 " 0.0486/' 

C% 71.71, 72.45 11% 10.01, 10.08 

Average % C% 72.08 11% 10.05 

QsIIftfOe requires C% 72.30 11% 10.20 


Acetyl derivative . 


A portion of this material was converted into an acetate by the ordinary 
method of heating for 30 minutes with an excess of acetic anhydride on the 
sand bath. The product was recrystallized from ethyl alcohol in leaflets, 
melting at 167^168°C (uncorf.); [a] D = — 22.4° (0.6236 g. in 25 c.c* 
CHC1J. 

After being dried to constant weight at 100°C, it was analyzed. 

Substance taken 0.0417 g. CO* 0.1048 g 11,0 0.0328 g. 

0.0476" 0.1201" 0.0380" 

C% 68.59, 11% 8.71 

68.80 8.81 

Average % 68.70 8.76 

C^H 8 ^) 6 (COCH 8 )4 requires C% 68.67, 8.94 


Determination of molecular weight. 

Substance taken 19.77 mg. camphor taken 101.28 mg. 

A=r 10.75, mol. wt. =726.7. Calc. 716. 


Determination of acetyl value by Freudenberg’s method. 


Substance taken 0.3020 g. 

0.2687" 
Therefore CHaCO % 
Average % 


8.29 c.c. 1/5 N KOH. 
8.73 " 1/6 N KOH. 

24.44 23.43 

23.93, Calc. 24.01. 


Benzoyl-derivative . 

Heating with an excess of benzoic acid anhydrous for 30 minutes on 
g ftnd bath, it was poured into alcohol and neutralized with potassium car- 
bonate, then after adding water, extracted with ether repeatedly. On eva- 
porating the ether, the residue was recrystallized from a mixture of alcohol 
and ether in slender colourless needles, melting at 108° (uncorr.); («Jd- + 

17.24 (0.1044 g. in 10 c.c. chloroform). * * 

After being dried to constant weight at 100°C, it was analyzed. 

SubiUnce taken 0.0488 g. CO* 0.1S24 g. HjO 0.0285 g. 

C% 76.20 H* 148 

Cial&jO^COCsHi). requires C % 76.90, n# 7M 
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Hydrolysis of phytosteroliru 

It was ressolved in 60 c.c. of hot amyl alcohol and 20 cx. of 15% HC1 
added, together with sufficient alcohol to form a homogeneous liquid. After 
heating for three hours under a reflux condenser, steam was passed through 
the mixture to remove the amyl alcohol, then solid substances were separated 
out. 

The content of the flask was filtered and a solid substance was collected. 
This material was recrystallized several times from hot alcohol in glistening 
leaflets, melting at 137°C (uncorr.); [a] D =— 42° (62 mg. in 10 c.c. chloroform). 

Liebermann-Burchard’s and Hager-Salkowski’s reactions were positive. 

After being dried to constant weight at 100°C, it was analyzed. 

Substance taken 0.0544 g. C0 2 0.1672 g. HjO 0.0580 
C# 83.82 H# 11.84 

Q 7 II 44 O requires 83 93 11 91 

A portion of this substance was acetylated and another benzoylatcd, 
which were melted at i27°C and 143.5°C respectively. It showed no de- 
pression of melting point by mixtured test with phytosterol from other sources. 

After being dried to constant weight at 100°C, they were analyzed. 

Acetate taken 3.182 mg. CO s 9.526 mg. II 2 0 3.249 mg. 

, C# 81.64 H# 11.34 

C 27 H 4 bO(COCH 3 ) requires C# 81.24, II# 11.29, 

Beruoate taken 1.925 mg. CO s 6.838 mg. H s O 1.818 mg. 

C% 82.71 H# 10.49 

C 27 H 4 bO(COC 6 H 5 ) requires C# 88.19, II# 10.28. 

Determination of sterol content . 

0.01 gram, of acetyl derivative was dissolved in 60 c.c. of alcoholic 
hydrochloric acid solution (1.5%) and heated for six hours under a reflux 
condenser. After the hydrolysis was completed, it was extracted with ether 
and on evaporating the ether, the residue was dissolved in 95% alcohol and 
precipitated with 1% digitonin solution in 90% alcohol. 

The weight of precipitate was 0.0230 g. 

As sterol 0,00534 g. therefore sterol*# 53.42 

Ca 3 H M 0 $(<X)£H|)i requires 53.92 

Determination of glucose. 

The aqueous solution, from which #terol had been separated by extract- 
ion with ether, reduced the Fehling’s Solution, showing the presence of sugar. 
The Bial's and TolleA*$ reactions w£#| negative and the SeliwanofPs reaction 
was positive. It forn^ed osazone wfth phcnylhydrazme. From these tests it 
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was thought to be glucose. 

Botaiion of the aqueous solution. 

0.4598 g. of the original substance was hydrolyzed by the above described 
method and the aqueous solution from which phytosterol was separated off, 
was neutralized with sodium carbonate and concentrated to 25 c.c. 

The rotation of this solution was observed. 

1=2 «=0.64 [a] D =52.9 0 

The specific rotation of glucose is 52.6°. 

Preparation of glucosazone. 

1.2 grams of this substance were hydrolyzed and the aqueous solution 
obtained was exactly neutralized with sodium carbonate, evaporated to dryness, 
the residue was digested with absolute alcohol and filtered. 

On evaporating the alcoholic filtrate, a small amount of syrupy residue 
was obtained, which was dissolved in water together with 0.75 g. phenyl- 
hydrazine hydrochloride and one gram of sodium acetate. It yielded one 
gram of osazone. 

It was collected and washed with methyl alcohol and recrystalized from 
ethyl alcohol in yellow typical needle crystals, melting at 207°C (uncorr.). 
It melted at 207°C by mixing . ' h synthetic glucosazone. 

After being dried at 100°C, it was analyzed. 

Substance taken 3.028 mg. N =0.390 c.c. p=767.96 f =20°C 

N# 16.2 Calc. 16.6 

Summary. 

We have isolated the phytosterolglucoside from wheat embryo powder 
and proved that • it was identical with the phytosteroline which had been 
prepared from other sources and so designated by Power and Salway. 

The authors wish to express their sincere thanks to Prof. U. Suzuki for 
his advices and encouragements throughout this work, and also thanks to 
Mr. T. Nanbo for micro-analysis. 




On the Nutritive Value of Pentosan. I. 

The Effect of Xylan on the Fat Formation. 

By 

Hisayoshi Iwata 

(Mcnoka Imperial College of Agriculture ami Forestry) 

(Received May 6, 1930) 

Introduction. 

During his notable researches on the productive value of crude fiber and 
other nutrients, Kellner once conjectured that the fat forming value of straw 
pentosan would be equivalent to that of starch. No direct evidence or strict 
confirmation of this assumption has, however, ever been presented inspite of 
the abundant distribution of pentosans in feeding stuffs and food materials, 
especially in ceieal straws. 

So, taking xylan as one of the examples of pentosans, I have investigated 
its productive value in comparison with that of starch. 

Experimental- 

Xylan was prepared mainly from the alkaline extract of rice straw by fhe 
addition of alcohol. This xylan contained 85.7 o/ 0 of organic matter, 88.2 
of which was xylan according to the yield of furfurol phloroglucid or of non- 
fermentable sugar. Its total fuel value was 4167 calories per gram of organic 
matter. 

Starch that was used as a comparison contained 80.6 96 of organic matter 
with fuel value of 4136 calories per gram. 

Metabolism experiments were carried on for about 100 days, dividing 
them into 3 or 4 periods of a definite diet such as basal ration, basal -f xylan 
or basal 4- starch. As the basal ration 160 grams of the mixture, which con- 
sisted of 50^4 of “Genge” hay, 45^4 of barley powder and b</ 0 of dried radish 
leaf powder, were used. The metabolism experiments on carbon and nitrogen, 
made afterwards, proved that this basal ration was adequate and slightly v in 
exes s of the maintenance requirement for both of the experimented animals. 
In the period of “basal 4- xylan” or “basal 4* starch” 20 grams of the air dried 
sample were daily added to the basal ration. On account of the occqrenoe 
of some amounts of digestibility depression, the digested amount of xylan was 
directly calculated from the digestibility coefficient of pentosan and Jthe starch 
from that of the total inverted sugar. 

The income and output of carbon and nitrogen were estimated from the 
analysed results cf fodder, feces, urine and expired gas and also the nutritive 
redo of each dint was calculated. Respiration experiments were made Wto 







a period applying Pettenkofer’s respiration apparatus installed id professor 
Katayama’s laboratory at the Kyushu Imperial University. It must be added 
here that the formation of methan gas by the rabbits were negligible. 

The results of the metabolism experiments mav be summarised in the 
accompanying table (Unit in grams) 


Rabbit 




Rabbit 

No. I. 




Period 

Basal 

Basal 4- Starch 

Basal 4- Xylan 

Basal 

Carbon or 
Nitrogen 

C 

N 

C 

N 

C 

N 

C 

N 

i 

Basal ration • 

64.61 

3.176 

64.61 

8.176 

64 61 

3.176 

64.51 

3.176 

1 

Sample 

0 

0 

7 16 

0.004 

7.86 

0.019 

0 

0 

t 

Feces 

« 

29.22 

1.378 

31.77 

1 554 

33.50 

1.494 

28.69 

1.333 

8 

Urine 

2.26 

1.600 

2 20 

1 381 

2.13 

1.891 

2.28 

1.683 

Expiration 

31.80 

0 

34.76 

0 

33.86 

0 

32.68 

0 

a i 

O 

Stored inbody 

1.23 

0.198 

2 94 

0.246 

2.87 

0.310 

0.71 

0.161 

Protein, stored 

1.172 

1 460 

1.834 

0.953 

Fat 

, stored 

0.80 

2.84 

2 48 

0.27 

Stored, sum as 
fat 

1.49 

3.70 

3.66 

0.83 

Nutritive ratio 

6.04 

7.79 

7.21 

690 


Rabbit 



Rabbit 

No II 



Period 

Basal 4- Starch 

Basal 

Basal 4- Xylan 

Carbon or Nitrogen 

C 

N 

C 

N 

C 

N 

| 

Basal ration 

64.61 

3.176 

64 61 

3 176 

64.61 

3.176 

•— < 

Sample 

7.16 

0.004 

0 

0 

7.85 

0.019 

3 

Feces 

34.01 

1.674 

31.24 

1.608 

34.67 

1.638 


Urine 

2.10 

1.298 

1 81 

1.347 

2.13 

1.291 

8 

Expiration 

31.62 

0 

31.10 

0 

31.40 

0 

i 

Stored m body 

3.94 

0.208 

0.36 

0 221 

4.26 

0.266 

Protein, stored 

1.231 

1.308 

1.674 

Fat| stored 

4.30 

—0.48 

4.48 

Stpred, sum as fat 

6.03 

0.34 

6,41 

Nutritive ratio 

7.99 

6.61 

7.66 


The amount pf fat accumulated in the body from one kilogram of di 
' g&Stifele xylan or starch and also the percentage of production calorific valtn 
pir calorific value of the digested nutrients were computed 
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Nutrients 

Rabbit 

No 

tat accumulated from 1 kg 
digested nutrients 

Production 

calorio 

Xylan 

1 

2 

341 0 8 } avera 8 e 269.1 g 

61 

Starch 

1 

2 

i 

202 7 \ 
326 0 / 

> average 263 9 g 

60.6 % 


The excreted urine of each period was analysed as to its total sugar as 
well as pentose contents , the amount of the latter was corrected for the 
presence of gluculonates and other urine constituents according to my equation, 
(Urine, Phloroglucid-glucuronate, Phloroglucid x 0.422) 

—0.692 x 1.0784 = Urine pentose. 

The results obtained may be tabulated as follows 


Period 


Rabbit 

No. 1 


Rabbit No. 

2 

Basal | 

Basal 4- 1 
Xylan 

Basal -f I 
Starch ] 

Basal | 

Basal -f 1 

Starch | 

! 

Basal 

Basal 4- 
Xylan 

Total sugar per day mg 

466 

481 

510 1 

446 

446 

| 

403 ! 

| 

600 

Pentose " " 

73 

73 

109 

66 

78 

83 | 

_ J 

81 


Conclusion 

Nearly all of the digested xylan was metabolised by the rabbits so that 
mere trace of organic matter suci* as pentose etc. was excreted in the urine. 

The productive value of digested xylan was equal to that of starch 
as Kellner had assumed. In other words, the amount of fat formation, 
calculated from the metabolism experiments on carbon and nitrogen, was 269 
grams from one kilogram of digestible xylan and the productive calorific value, 
which was calculated from the accumulated fat, was 3029 calories per gram 
of digestible xylan, or the value corresponding to 61% of the calorific value 
of digested xylan. 


On the Nutritive Value of Pentosan. II. 

The Effect of Xylan Administration on the Glycogen 
Formation and Blood Composition. 

By 

Hisayoshi Iwata. 

([Received May 7, 1931) 

In the first report of this investigation it was concluded that, the { #gg£igat 
of fat formed from' th)s digested xylan is equal to that formed from 



According to this conclusion the amount of glycogen formed from xylan must 
also be equal to that formed from starch, but this point has not been experi- 
mentally investigated. Slowtsoff has once reported that, some amounts of 
pentosan could be found in the rabbits body after the administration of xylan. 
The purpose of the present investigation was to ascertain the formation's 
well as the amount of glycogen or pentosan in the rabbits, administered 
xylan. The effect of xylan on the blood composition was also studied in 
this connection. 

Methods 

Male rabbits of medium weight were kept fasting in metabolic cages. 
Each animal was firmed with a tin belly-band in order to prevent its access 
to feces. Room temperature was kept between 10° and 15° C. After a 
period of fasting ranging from 32 to 40 hours, either xylan or starch was 
administered into the stomach by the uretheral catether, in amount of 5 g. per 
1 kg. of body weight. The blood samples were obtained from marginal ear 
veins at intervals using potassium oxalate as an anticoagulant. The blood 
sugar was analysed by the method of Hagedorn and Jensen, the reducing 
power after fermentation by an ordinary method, haemoglobin by the Sahli’s 
haemometer method, and non-protein nitrogen by the Bang’s micro Kjeldahl 
method. About 50 hours after fasting started, each rabbit was killed and its 
glycogen contents of liver as well as muscle were determined by the Pfliiger’s 
method. Glucose resulting from the hydrolysis of the glycogen was deter- 
mined by the Bertrand’s method. In order to ascertain the presence or 
absence of pentosan in the liver, the pentose content in the hydrolysed solution 
of glycogen, which was precipitated by the Pfliiger’s method as above noted, 
was determined both by the Tollen’s method and by the fermentation method. 
The amounts of xylan, starch or sugar contained in the digestive tracts were 
determined by the usual method. The urine sugar was determined from the 
urine excreted as well as that remained in the bladder. The controll rabbits 
were kept fasting 48 hours and passed through same examination as above 
mentioned. 

Basalts 

The results obtained may be shown by the following tables. 

The amounts of glycogen stored in each rabbit were calculated as fol- 
lows : 

(Liver weight X Liver glycogen 96 ) + (Body weight x 0.47 x Muscle glycOgen 

The amount# of glycogen formed either from xylan or starch were cal- 
culated by the prubb*|ctitm of the amounts of glycogen found in the controll 
rabbits (fasteof froiil tfa&t of the animal administered. The results may be 
represented by f the following graph. 
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Table III. Effect of Fasting. 
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The presence or absence 
of pentosan in the liver of 
rabbits, to which xylan was 
administered, was investigated 
with the following results. 



Table IV. Pentosan (?) found in Liver. 


Rabbit 


[ Pentosan (?) % 

Administered 

No 

Time 

; 

| By Tollen’s method 

| By fermentation 
| method 


4 

1930, Dec 2b— '28 

0.019 

i“ “ 

Xylan 

6 

1931, Jan. 9—11 

0 03H 

004 


6 

tt Feb. 5—7 

0 011 

— 


10 

1930, Nov 26—28 

0011 



Starch 

12 

" Dec. 25—27 

0 021 

— 


j 13 

| 1931, Jan 6-8 

0 088 

MS 


Conclusion 

1. The amount of fermentable blood sugar was found increased by 0.1 
% , 8~wl0 hours after the administration of xylan, but the amounts of non- 
fermentable blood sugar, non-protein nitrogen and haemoglobin remained 
unchanged. 

2. No pentosan was found in the rabbit's liver even when some amounts 
of xylan was administered. 

3. The total* amounts of glycogen formed by the administration of xylan 
were nearly equal to that formed when the same amount of starch was given. 

4. The results above stated is a strict confirmation of the conclusion, 
stated in the first report i. e. the nutritive value (dynamic energy) of the 
digested xylan is equal to that of starch so far as the rabbit, nay, probably 
the herbivorous animals are concerned. 

5. Digestion velocity of xylan is smaller than that of starch. 
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Investigation on Cellulose Decomposition in Soils. 1* 

Re-examination of some stock cultures. 

By 

Arao Itano and Satiyo Abakawa. 

(Received May 2, 1931) 

An enquiry was made as to the causal agent of forming the clear zone 
around the colony when the cellulose decomposing bacteria are cultivated on 
cellulose agar since there has been a dispute among various investigators, if 
the zone is formed by the enzymatic action or acid which is produced as the 
metabolic product. 

The following cultures which were obtained from American Type Culture 
Collection, were used : Cellulomonas flavigena, fibula, fima, liquata, biazotea, 
cellasea, gelida, perurida and uda. 

Various media were used such as McBeth, Lohnis and Lochhead, Skinner, 
Bradley and Rettger, Snieszko, Dubos and the author's media, a) feces and 
b) yeast extract. 

The following summary are given : 

1) Genus^ Cellulomonas produce the enzymatic zones on cellulose agar 
medium; 2) the kind of media plays an important role and the organic nitro- 
gen is the best source of nitrogen especially the digested casein and yeast 
extract; 3) all the cultures retained their activity after years storage although 
Cellulomonas uda, fima and gelida manifested strong power of the cellulose 
decomposition while' Cellulomonas cellasea was the weakest. 


Investigation on Electrometric Method for 
Determination of Chloride. 

By 

Arao Itano. . 

(Received ftjpy 2, 1931) 

i 4 

The use and setting up of por&hle pH appratus (Itano) is described in 
conjunction with the Best's electro^t^c method for determination of chloride 
which uses a reference electrode dflcnown potential. 

The reference electrode is made up of a buffer solution exclusive of 
chloride, pH 3.00^,3.03 to which quinhydrone is added. The silver metal 
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electrode coated with silver chloride by electrolysis is immersed in a sample 
and used as an indicator electrode. These two electrodes are connected to 
fbnft a chain by means of an agar bridge which is made with saturated KQ 
and 3% agar. The chain is connected to the apparatus and the titration is 
carried out with the standard silver nitrate added from a burette. The 
end-point of titration is indicated by the reverse direction of galvanometer 
needle. 

The special merits of the method are summarized as follows: 1) the 
end-point is sharp and easily observed which avoids the personal factor ; 2) 
no necessity of making graph or any other interpolation like in case of other 
electrometric method ; 3) each determination is carried out quickly, and no 
color and turbidity interferes with the method. 

The portable pH apparatus (Itano) is very conveniently employed in 
completing the necessary equipment. 


Determination of Chloride in Soils. 

By 

Arao Itako and Akira Matsuura, 

CRecuvtd May 2, 1931) 

The electrometric method described by the senior author is used in 
determining the chloride content in the soil samples which were collected 
along the irrigation canal running from the Takahashi river to the Kojima 
Bay in Okayama prefecture. Some samples were taken from the arable 
rice-field and the others, from the virgin field located on the bank or basin 
of the canal. The chromate method was applied at the same time to check 
each other. 

The following summary and conclusions aie given: 1) the results obta- 
ined by the electrometric method are in close agreement with those obtained 
by the standard chromate method; 2) there is a slight discrepancy among 
the results when the chloride content is very low ; 3) the chloride content 
decreases gradually toward the souice of irrigation in both arable and virgip 
soils; 4) the virgin soils contain much more chloride naturally than the arable 
soils of which the chloride has been ‘gradually washed out; 5) the organic 
matter contained as much as in these samples does not interfere with the 
determination. 
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Chemical Studies of Agar-Agar. 

I. The Rate of Hot-Water-Hydrolysis of Agar-agar. 

By 

Kiji Takahashi and Kiyoshi Shibahama. 
{Received May 8, 1931) 


We are now studing the verious carbohydiates which separated from the 
♦'hydrato-kanten’ 1 ” obtained by hot-water-hydrolysis of agar-agar. In this 
paper the rate of hydrolysis of various agar-agars and the general nature of 
the hydrolyzed solution* are reported. 

Samples used in these experiments were a purified bar kanten made in 
Japan (made mainly from Gerdium Amansii, Lamx.), Merk’s agar-agar and 
that made in Karafuto (made from Alinfeltia plicata ). 

The agar-agar and water were mixed in the ratio of 1 to 20 in weight 
and heated in autoclave at 130°C for certain hours of various intervals. 


Chemical and physico-chemical investigations were made upon the above 
resultant solutions and also the specific viscocity (I), hydrogen ion concent- 
ration (II), reduction value (III), aldose value (IV), free-sulfuric acid (V) and 
the quantity of humus (VI) were measured as follows 


Table I. 

The rate of hot-water-hydrolysis of Japanese bar Kanten 


'lime of 


II 

(1*11) 


tor 100 g 

of Kanten 


heating 
^ Hours) 

I 

1 in* J 

IV 

V 

VI 

o 

2.614 

4 61 

1 frg 

12g. j 

0 lOg 

— 

3 

1 i 18 

3.49 

23 

30 j 

0 16 

— 

4 

1 109 

3 29 

2 5 

31 

0 26 

1 48g 

6 

1.109 

3 08 

28 

33 

0 75 

1 60 

6 

1.030 

2 80 

60 

39 

1 63 

2 24 

7 

1 0-0 

2 62 

66 

42 

2 26 

3.60 

8 

1 009 

2 04 

56 

41 

| 3 11 

4 64 

* 

0 

Calculated as 

a gal ict use 






Time 

of 

heating 

(Hour*) 

2 


Table II. 

1 he Tjatc of hot- water- hydrolysis of various agar-agar, 

I p er cent f or agap.ggaj 


Specific YisOQilty 

Reducing sugar 

Free-sulfunc acid 

B 1 M 1 K 

B 1 M 1 K 

B 

M 1 K 

1 1 

i — i «— 

1 6 1 - 1 - 

0.10 

1 1 __ __ 


* All hydfdJyaed products of agar-agar. 
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3 

U2 

1.83 

4.04 

23 

12 

5 

0.16 

0.22 

0.03 

4 

Ml 

1.25 

1.70 

23 

19 

13 

0.26 

0.37 

0.07 

5 

Ml 

1.20 

1.40 

28 

30 

28 

0.76 

0 69 

0.08 

6 

1.03 

1.16 

1 18 

60 

44 

28 

1.53 

0.67 

0.13 

7 

1.02 

1 07 

1.12 

65 

61 

29 

2.25 

0 86 

0 18 

8 

1.01 

1.00 

1.09 

65 

51 

42 

3.11 

0.96 

0.24 


B Bar kanten M •••• Merk's agar-agar K Knrafuto kadten 


When the above result is observed, tracing curves (ordinate factors, 

abcissa-*"*-time of heating), it is found that the two minimum points of the 
viscosity coincide respectively with the two maximum points of the curves of 
the reduction value. 

The marked discending of viscosity at the early stage may depend upon 
the disappearing of starchy substance which appeals in the hydrolyzed solu- 
tion heated for 2 hours in the case of the bar kanten. In the course of 
cooling of the resultant hydrolyzed solution, it exists in a white turbid state 
at first, but is precipitated soon after forming a starchy-like layer, the upper 
solution remaining cleai. 

It was also indicated that the aldose value is higher than the reduction 
value. 


Protein of “Wakarite” ( Undaria pinnatifida), 
I. Hydrolysis of “Wakame”. 

By 

Shun’ichi Tase. 

(Received May 12, 1931) 


The material of Wakame was hydrolysed with hydrochloric acid. The 
proportion of various forms of amino nitrogen in the hydiolysed solution was 
determined by the Van Slyke's method as follows 


The proportion of Amino Nitrogen in Wakame, 



Percentage in 
total N. 

Percentage in the 
total soluble N, 
after hydrolysis 

Soluble N 

Insoluble N (in the residue after hydrolysis) 

92.01 

8 76 


Ammonia N. 

7.87 

W 

8 65 

Melanin N 

11.63 

1S.64 

Precipitated with Ca'OH^. 

3.61 

8.81 

Not precipitated with Ca(OH)j, but with phospho- 
tungstic acid. 

8.12 

* 1 

*.«L; ♦ 



w 


£V«I. t 


Basic N. 

6.69 

7.16 

Free amino N. 

3.9S 

4.27 

Non-amino N. 

2.67 

2.82 

Arginine N. 

3,29 

3.58 

Cyttine N. 

2.98 

3.18 

NUrogen In the filtrate from base. 

61.69 

67.04 

Free amino N. 

54.66 

69.29 

Non-amino N. 

7.14 

7.76 


From another one kilogram of the same sample various pure amino acid 
crystalls were separated by the ester method. Yeilds were as follows: 
Yeilds of Amino Acids from 1 kg, of Wakame : 


Amino Acid , 

Yeilds 

fR-1 

Amino Acid | 

Yeilds 

Gfc) 

GJycocoll 

0.80 

Glutamic acid 

8.90 

Alanine 

8 15 

Proline 

2.90 

Valine 

0.78 

Anhydride of amino acid 

0.08 

Leucine 

1.15 

Phenylalanine hydrochloride (?) 

5.36 

Aspertic acid 

1.58 




Studies on the Dietary Properties of Soybean Cake Flour 
Produced by the Alcohol Extraction Process. 

I. Digestibility of Protein Supplied by Alcohol 
Extracted Soybean Cake. 

By 

Seiichi Jzume and Yoshinori Yoshimaru. 

(From the Central Jjaboralory , South Manchuria Railway (Jo.) 

(Received May 11, 19J1) 

Introduction 

Although soybean has been used to a considerable extent for food pur- 
poses in Japan and China, the soybean cakes, by-products of oil mills, have 
not yet been successfully introduced into the human dietary, a tremendous 
amount of the cakes produced in Matwfchuria being at present utilized almost 
exclusively as fertilizers and stock feed!) 

Sonne of the chief rfeHsons why soybean cakes find such a limited use as 
human food may be pointed out as follows : 

(i) The soybean cakes commonly produced in Manchurian oil mills, 
both press-cake and benzinet extracted take, possess a somewhat disagreeable 
odor atfd unpleasant taste and are of a yellow or brown color. 
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(2) They contain sand> dust, grasses and various other impurities as the 
oil is not expressed or extracted under sanitary conditions. 

(3) The round press-cake easily becomes mouldy and rancid as a result 
of Its high moisture content. 

Dr* Sato and his co-workers 0) of our laboratory recently invented a new 
process of extracting the oil from soybean by the use of alcohol as a solvent 
and were able to produce, on a semi-industrial scale, soybean cake with a 
finer appearance than any of the cakes commonly produced, it being devoid 
of the distasteful qualities above-mentioned. Such physical qualities as well 
as the high protein content of the product suggest the greatest possibilities 
of its >providing in the near future a new important source of protein in the 
human dietary. 

In this series of investigations we wished to study the nutritive value of 
soybean alcohol extracted cake as well as the value of its protein to supple- 
ment those of common cereals. According to Ishida C2) the soybean cake 
produced by the alcohol extraction method contains a much larger amount 
of denatured protein than those obtained by extraction with other solvents 
like benzine and benzene, and he accordingly suggested that the protein of 
alcohol extracted cake may not possibly be well utilized by the animal orga- 
nism. We thought, therefore, that it would be of the utmost importance, in 
recommending this new kind of soybean cake for human food, to estimate to 
what extent its protein can be utilized by human beings. 

In the firfct paper we reported on the results of our digestive experiments 
in which the coefficients of the digestibility of protein supplied by alcohol 
extracted cake were determined on both white rats and humans. 

Experimental Results 

Test Materials . 

The samples of alcohol extracted and benzine extracted soybean cake 
flours were supplied by the Experimental Soybean Oil Plant in our laboratory 
and that of round press-cake was obtained from the Nisshin Oil Mill of 
Dairen. 

The alcohol extracted cake flour used in the experiments was prepared 
as follows : 40 kg. of soybean were crushed by iron rollers, dried with hoi 

air and heated at about 80°C for 3 hours with 140 L. of ettryl alcohol (95** 
6 per cent) in a closed rotary extractor* During the extraction a portion of 
hot alcoholic solution was continuously removed from the extractor and*pas$e4 
through a cooler and after using the Separator to take off the dissolved oil 
it was recirculated into the extractor. At the end of the operation the alco- 
holic solution was drawn off and the residue remained in the extractor 
dried under a reduced pressure, with a stream of hot air Thu 
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cake thus obtained was then subjected to a milling machine by which it was 
ground into a flour and passed through 124 mesh sieves, the majority of skins 
of soybean being removed by sifting. 

The alcohol extracted soybean cake flour as well as other test materials 
employed in the experiments had the chemical composition as shown in 
Table L 


Table I. 


* 4 . 


Ash 



[ Nitrogen 

HtG-Sol. 

Kind of Soybean 

Moisture 

Fat 

Protein 

Total 

HjO- 

N. in 

Flour 

% 

% 

% 

% 

% 

Soluble 

% 

total N. 

% 

Unextrarted Soybean 

8.4 

6 7 

37.5 

42 5 

b.8 

0.0 

$8.8 

Alcohol Extracted Cake 

8.1 

6 2 

1 4 

66.9 

9.1 

2.2 

24.2 

Benrine Extracted Cake 

7 6 

6 3 

3 3 

66.2 

90 

7.4 

82 2 

Round Press-Cake 

10 6 

6.9 

7.4 

46 9 

7.6 

8 4 

45.3 


Digestive Experiments on Rats. 

To each group consisting of 6 — 8 rats weighing about 100 g. were given 
12 experimental diets which contained the proteins supplied by soybean, its 
alcohol extracted, benzine extracted and pressed cakes at 10, 15 and 20 per 
cent, together with starch McCollum’s salt mixture No. 185, soybean oil, cod 
liver oil and oryzanin, this being a vitamin B preparation. In preparing the 
diets these ingredients were thoroughly mixed with water and cooked for 
about 2 hours in a gas oven. 

The experimental period lasted for one week, during which the total 
nitrogen of rations taken by each group of rats as well as that of feces 
excreted by them Were noted daily to estimate the coefficients of apparent 
digestibility at different intake levels for the proteins supplied by these test 
materials. For the calculation of true digestibility some corrections based on 
the excretion of nitrogen derived from metabolic pioducts and from intestinal 
bacteria were made, rats weighing about 100 g. being found to have excreted 
on an average 0.075 g. of nitrogen per week when fed with a nitrogen-fre# 
ration. > ‘ 

As indicated in Table II it was shown that the coefficients of apparent 
digestibility of proteins were much influenced with the amount of proteins 
ingested by rats while those of true digestibility were almost independent 
from the protein intake, their average values being estimated as follow#: 
soybean flour 84*8 per cent, alcohol exacted cake flour 85.0 per Cent, fiafn- 
zi ne extracted cake flour 85.7 per cent and press-cake flour 84.4 per cent. 

Froth the comparison of these utilization figures it Is evident tfi&t the 
protein of alcohol extracted cake, inspite of its marked denaturaH&n, was 
digested by rats almost In 4 an equal degree with those supplied Jjfjf* soybean 
Md other kinds of its cakes containing less amounts of denatured proteins. 
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Table II. 


Experimental Diet 

Amount of 
N in Diets 
consumed 

Amount 
of N in 
Feces 

Coef. of Digestibility 

Test Material 

Protein 

Content 

Apparent j 

True 

Unextracted 

Soybean Flour 

10* 

16 

20 

6.61 g. 
6.28 

8.87 

1.267 g 

1.488 

1.782 

77.0* 1 

76.4 

80.5 

Average 

85.2* 

88.6 

85.6 

84.80 

Alcohol Extracted 
Cake Flour 

10 

16 

20 

7.98 

10.61 

13.97 

1.692 

2.281 

2.869 

78.7 

78.3 

81.8 

Average 

84.4 

84.0 

86.5 

84.97 

Benzine Extracted 
Cake Flour 

10 

16 

20 

« 4.68 
| 7.27 

12.86 

i 

1.049 

1.562 

'2.498 

77.1 

78.7 

80.6 

Average 

86.9 

84.9 

86.1 

86.73 

Round Press-Cake 
Flour 

10 

16 

20 

7.66 

8.07 

16.07 

1.884 

1.598 

3.129 

76.1 

80.2 

80.6 

Average 

83.0 

86.8 

84.3 

84.37 


Digestive Experiments on Humans. 

Bread and biscuits prepared with the mixtures of wheat flour and alcohol 
extracted soybean cake flour (20—4 0 per cent) were given to 4 men for 0 
days of experimental period which succeeded the preliminary period of 3 
days during which the subjects ate plain bread and biscuits instead of soya- 
bread and soya-biscuits as principal foods. . During the entire periods they 
were requested to take definite amounts of accessory foods every day as 
follows: breakfast, 1 apple ; lunch, 90 g. “carnation milk” and 20 g. sugar; 
dinner, 2 fried eggs and 200 g. the leaf of “hakusai”, Brassica Campestris 
L. Tea and water Vvere to be taken in liberal quantities. 

The amount of food proteins taken by individual subject during the ex- 
perimental period varied from 643.8 to 912.5 g. 41—47 per cent of which 
were derived from the soybean cake ; no one experiencing any physiological 
abnormalities. 

To estimate the coefficients of digestibility for the protein of soybean cake 
it was assumed that the proteins supplied by wheat flour, egg, milk, hakusai 
and apple we r e 80, 97, 94, 85 and 8&.per cent digested respectively. 

The experimental results were shown in Table III in which we qffi oifted 
that tiwr protein supplied by soybean alcohol extraction cake was 84.7—91.8, 
or on an average 88.8 per cent utilized by these subjects. Holmesff? ,wkq 
fed 7 men with biscuits made with a mixture of wheat flour and frmfrg W 
press-cake flour together with fruits, hotter and sugar calculated that ;the 
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protein supplied by soybean press-cake was 79.4^-90.2 per cent, or approxi 
mately 86.3 per cent digested by them. 

Table III. 




Subject, Name 
Age 

Body Weight 

CK.T. 

21 

64.0kg. 

CK.M. 

15 

35 5kg. 

OCR. 

18 

67.6 kg. 

S 1. 

88 

53.5 kg. 

Foods consumed 

Weight 
of Food 

N in 
Food ! 

Weight 1 N in 
of Food | Food 

Weight 
of Food 

N in I 
Food J 

Weight 
of Food 

N in 
Food 

Soya-Bread 

Soya-Biscuits 

Apple 

Egg 

Butter 

Carnation Milk 
Sugar 

Leaf of Hakusai 

Total 

g. 
4980 
796 
718 
686 
420 . 
640 
120 
1200 

9304 

C- , 
105.98 
18.23 1 
0.28 
11.46 

0 67 
6.94 

2.40 

144.96 

g- g- 

2802 60.24 

718 16.44 

780 0.81 

687 12.46 

240 0.88 

540 5.94 

120 — 

600 1.20 

6437 96 97 

g- 

4512 

1206 

777 

627 

420 

640 

120 

1200 

9402 

„ g 
97.01 

27 62 
0.31 

12 28 
0.67 
6.04 

2.40 

146.23 

8481 

558 

626 

618 

240 

540 

120 

1200 

6376 

K 

68.34 
12.64 
0.26 
12.12 
0 38 
5 94 

2.40 

87 07 

CalorFe Intake ” 
per dav (average) 

8419 Cal | 

2330 Cal. 

3636 Cal 

2101 Cal. 

Feces excreted 

Total Solid Matter 

187 n g 

164.0 g 

263 0 g. 

112 0g. 

Total Nitrogen 

14 00 

10 63 

18.39 

7.70 

N derived from 
undigested soybean 
protein 

CoeCof Digestibility 
Total Fowl Protein 

5.94 

1 

5 62 

10.61 

2 

1.97 

90 34# 

89.00# 

87 42 % 

l 

91.16# 

Average 

- 

— 

f — 

- 

— 

89.48 

Soybean Protein 

9L07 

86 96 

84.7J 

91 77 

Average 

- 

— 


1 

- 

1 88.62 


Based on the comparison between these utilization figures it may be 
justified to conclude that the protein of soybean alcohol extraction cake is 
comparatively well digestible by men, its coefficient of digestibility being jbst 
as large as that of protein supplied by soybean press-cake. 
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II. On the Nutritive Value of Soybean Alcohol Extracted Cake. 

U 

% 

Seiichi Izume, Yoshinori YoemMABC and Isao Komatsu ba ba. 

Iir^odsetion 


i The facts that soybean contains $ large amount of physiologically good 
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protein arid is rich in the water-soluble growth factor were first demonstrated 
by Daniels and Nichols (,) , and Osborne and Mendel {,) and were subsequently 
observed by a number of investigators. 

It was also shown by Osborne and Mendel that the protein supplied by 
soybean press-cake was not inferior in the nutritive value to that of soybean. 
According to Ohtomo 1 * 0 the pxotein supplied by soybean benzine extracted 
cake was noticeably inferior in the physiological value to that derived from 
press-cake. He also demonstrated that the nutritive value of soybean cakes 
was decreased to certain extents by treating them with hot alcohol ; he as- 
cribed these facts to the denatucation of soybean protein caused by the appli- 
cation of the solvent and heat. His conclusion were, however, not very 
convincing, being but poorly supported by the results of his feeding expert 1 - 
ments. 

In the present investigations we compared the nutritive value of the 
protein of alcohol extracted cake with those supplied by soybean, its benzine 
extracted and pressed cakes and tried to ascertain whether the denaturatiori 
of protein was the determining factor in the evaluation of nutritive efficiency 
of soybean protein. We also made comparisons between soybean arid its 
alcohol extracted cake for the values in furnishing essential vitamins. 

Experimental Results 

The Nutritive Value of Protein Supplied by Soybean Alcohol 
Extracted Cake Flour . 

In evaluating the nutritive value of protein supplied by soybean alcohol 
extracted cake young rats weighing about 40-^50 g. were placed on experi- 
mental diets for periods varying from 140 to 240 days, and the rates of their 
growth, fertilities of female rats as well as the abilities of mothers to rear 
their young were carefully observed. The diets contained the alcohol ex- 
tracted cake as the sole source of protein which supplied 7.5, 10, 15 and 20 
per cent protein and were supplemented with other, e^ential nutrients, such 
as, starch, McCollum's salt piixtute (5^), cod liver oil (3#), soybean oil (7 
#) and oryzanin (5 c.c. per 1Q0 g. of diet). 

The rats, when fed tigipfl a diet (No. ACMa) including the protein 
supplied by alcohol extrac|pi?^jjike iftt 7.5 per cent, grew at a slow rate j 
their body weights seldorpilj^ichi ng 150 g. in 140 days of the experimental 
period, and of which none^ti F the females successfully reproduced. n*With a 
diet (No. ACMb) containing protein 10 per cent, rata acquired a better 
growth, but their growth curves were deckjMly inferior to thole of normal 
nutrition observed by Osborne and offsprings were observed to 

have been produced on this diet* When tite protein content of dfcfe w#a 
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increased to 16 per cent (Diet No. ACMc) the growth rates Wete rnmfc 
improved } the females often producing the young but failing to suckle them 
successfully in most cases, but when the protein formed 20 per cent of diet 
(No. ACMd) rats secured a normal growth and the females produced normal 
Utter* of young which were normally suckled. The growth curves shown 
by rats placed on these four kinds of experimental diets are indicated in 
Figure I. 

We also conducted a number of feeding experiments under the otherwise 
similar conditions employing soybean flour, soybean benzine extracted and 
pressed cake flours as test materials. The diets contained the proteins sup* 
plied by these materials^ at 7.5, 10, 15 and 20 per cent, together with other 
nutrients similar to those employed in the previous experiments. The experi- 
mental results demonstrated that these proteins of different preparations with 
their various contents of denaturated proteins were very similar in their nutri- 
tive values to that of soybean alcohol extracted cake, when employed as the 
sole source of protein. 

These facts prove that the physiological value of soybean protein is not 
significantly altered by heating it under the described conditions with such 
solvents as alcohol or petroleum benzine, although alcohol causes a marked 
physical change (denaturation) of protein. Our results also confirm those of 
previous investigators who have demonstrated that soybean contains protein 
of a high physiological value. 

Comparison of the Vitamin A Value between Soybean and its Alcohol 
Extracted Cake . 

The fact that the addition to diets of soybean protein at 20 per cent 
supplied a sufficient amount of protein for a normal growth of rats induced 
us to use soybean and its alcohol extracted cake as a means of suppling 
both vitamin A and protein in the diets for the evaluation of the vitamin A 
factor of these test materials. 

One diet consisted of 47 g. of soybean flour which supplied 20 pet cent 
protein with 45 g. starch, 5 g. of McCollum's salt mixture, 3 c.c. of 
irradiated ergosterol solution (0.001 per cent in olive oil) and 5 c.c. of ory- 
zanin. Two other diets were composed of 35 and 63 g. of alcohol extracted 
cake flour which furnished 20 and 30 per cent protKjtn, -50 and 32 g. Hf 
starch and 7 and 7 g. of soybean oil, besides the same amounts of inorgaitfe 
salts, Irradiated ergosterol and oryzanin as were contained in the former dk^ 

Young rats showed when placed on the diet which was 47 per amt 
soybean a fairly rapid gain of weight at an initial period of 3«s*5 weeks 
was followed by a retardatibn and cessation of growth, after which the 
mals finally died as they developed ophthalmia due to the lack of vit| p| ^ 
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A* The addition to the diet of 3 per cent of cod liver oil, however, was 
followed by a prompt recovery from the eye disease and an immediate resump* 
t ion of growth, the fact proving that soybean flour was not great in the 
vitamin A value* 

On the diets in which soybean alcohol extracted cake flour was added 
at 38^63 per cent the majority of rats showed a less rapid growth at the 
beginning and developed ophthalmia, dying sooner than those on the previous 
diet 

These experimental results indicate that while the vitamin A values of 
both soybean and its alcohol extracted cake are not considerably great, (he 
latter is undoubtedly infeiior in the content of this factor. 

Comparison of the Vitamin B Paine. 

Our proceduie to evaluate the vitamin B factor of soybean and its alco- 
hol extracted cake involved the feeding of young lats on diets in which the 
t&st materials were incorporated as the sole sources of both vitamin B complex 
and protein, and observing their power to promote the growth of animals. 
The experimental diets contained 47 per cent soybean cr 35-^53 per cent 
alcohol extracted cake and were equally supplemented with starch, McCollum's 
salt mixture (594) and cod liver oil (3^4), their protein contents varying from 
20 to 30 per cent. 

Two specimens of alcohol extracted cake were tested for the vitamin 
potency. One of them “No, A” was obtained from, soybean by extraction 
with fresh alcohol and the other one “No. B” by treating it with the alcoholic 
solution which had been repeatedly used in the previous extraction processes 
for more than ten times. 

The rats placed on the diets containing 47 per cent soybean as well as 
those on the ration 53 per cent of which was alcohol extracted cake “No. 
B” were capable of attaining normal growth, while those on the diets inclu- 
ding alcohol extracted cake “No. A" at 35*^53 per cent f were unable to 
secure a good growth, their growth rates being much inferior to those of 
normal nutrition. 

Conclusions may be drawn from these results that while soybean contains 
a fairly abundant quantity of vitamin B, the value of alcohol extracted cake 
for this factor is depender^||pn the ki^td of solvents used in the extraction ; 
the cake obtained by meant of fresh ^alcohol is not great in this essential 
while the one produced by extraction with the alcoholic solution w$}ch had 
been repeatedly used in the previous extraction is shown to be quite 
in this factor, its value being not much difle^nt from that of soybeajh^ 

Comparison of the Vitamin D Value . 
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Young mis were placed on the experimental diets for 4 weeks tod *t 
the end of the period the rachitic changes produced at the distal end of the 
tibia were radiographically examined. The diets consisted of 24-**47 per cent 
soybean or of 18^53 per cent its alcohol extracted cake, besides starch, 
butter ( 8 %), calcium carbonate (394), sodium chloride ( 2 96 ) and oryzanin. 
The control animals while placed on the same diets were daily fed with 
1/100 mg. of irradiated ergosterol. 

The results of experiments showed that while the control animals pro* 
duced no rachitic lesions all the rats placed on the diets containing soybean 
at 24*^48 per cent as well a 9 those on the diets including 18^53 pre cent 
alcohol extracted cake ,were demonstrated to have been afflicted with rickets, 
the fact indicating that both soybean and its alcohol extracted cake have 
comparatively little vitamin D value. 



Fig I The growth curves of rats placed on diets containing various amounts 
of protein supplied by alcohol extracted soybean cake as the sole source of protem. 
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III. Supplementary Dietary Relations of the Protein 
of Soybean Cake for those of Cereals. 

By 

Seiichi Izume and Isao Komatsubara. 

Introduction 

Such cereals as wheat, rice, maize and kaoliang, commonly used as 
human foods, are relatively poor in the protein content and their proteins are 
more or less incomplete in satisfying the physiological requirements of the 
animal organism, being deficient in some essential amino-acids, especially in 
lysine. Soybean and its cake, on the other hand, contain a large amount of 
proteins which are comparatively rich in lysine. It is, therefore, naturally 
expected that the addition of soybean or its cake to the above cereals might 
elevate the nutritive values of cereals by increasing their protein contents and 
by improving the qualities of their proteins. 

It was already demonstrated by Osborne and Mendel (1) , McCollum, Sim- 
monds and Parsons (J) and Johns and Finks (8; that the protein of soybean was 
capable of supplementing efficiently those of wheat and maize proteins. The 
present investigations were undertaken with the intention of demonstrating as 
to what extent the mixtures of soybean alcohol extracted cake flour with the 
flours of these cereals were superior in the nutritive value to those of cereal 
flours alone, provided adequate amounts of various vitamins and inorganic 
salts were similarly supplemented. The values of the protein supplied by 
alcohol extracted cake in supplementing the proteins of cereals were also 
studied. 

Experimental Results 

Test Materials. 

The samples of soybean alcohol extracted cake, wheat, rice (polished), 
maize (entire kernel) and kaoliang (unpolished) flours Employed in these ex- 
pel iments had the chemical composition as indicated in Table I. 


Table I. 


Kind of Flour 

U- _ — 

Moisture (%) 

J~ Crude Protein (%) 

" i 

Ash {%) 

Wheat No. A. 

. . 

9*7 u t 

10.6 

0.69 » 

Wheat No B 

10. 1 

13.0 

0.47 

Rice 

11.8 

6.9 

0,$3 

Maize 

19.0 

7.0 

1.S0 

KaaiUag 

10.8 

9.8 

1.77 , 

Soybean Cake 

8.1 

* 56.9 

6.30 , 
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Nutritive Value of tlte Wheat Flour and Soybean Cake 
Flour Mixture. 

The young rats which were placed on a diet (No. F) consisting of wheat 
flew (8656) McCollum's salt mixture (5%), cod liver oil (3 96), soybean oH 
(?9&) and oryzanin (5 c.c. per 100 g. diet) failed to accomplish a good 
growth and all the female rate remained sterile. The animals! however, 
attained a normal growth when fed upon adiet (No. FACM6) composed of a 
8® percent wheat flour and 5 percent soybean cake mixture, together with 
Inorganic salts, cod liver oil, soybean oil and oryzanin similarly supplemented 
as in the previous diets. Female rats produced normal Utters of young and 
stickled them successfully in most cases. The brood of the second genera- 
tion placed on the diet the same as that on which their parents were raised 
made a fairly good growth. 

Animals also secured an excellent growth, by two kinds of diets (No. 
FACM10 and No. FACM20) which contained the wheat flour 10 and 20 
percent of which had been replaced with soybean cake flour and were similarly 
supplemented with other nutrients, their growth rates being similar to or even 
better than those of normal nutrition. Several broods of vigorous young were 
produced which were successfully suckled by mothers in most cases and grew 
normally on the same diets as those of their parents. 

The growth curves of rats placed on these four diets are compared in 
Figure I. 

Nutritive Values Tof the Mixtures of Soybean Cake Flour 
and other Cereal Flours . 

The results of our experiments demonstrated that the feeding of rats 
with rice, maize or kaoliang flour together with adequate amounts of inorganic 
salts and vitamins failed to induce in them a satisfactory growth, but when 
soybean cake flour was added to rice or maize flour at 10 per and to 
kaoliang flour at 2(| per cent the mixtures were found to supply enough pro- 
tein for the norms} growth of white rats. 

* Value of Protein of Soybean Cake to Supplement That of 
Wheat Flour . 

Wheat flour “No. B” with a higher protein content jpgs added with Igc 
Collum's salt mixture (596), cod liver oil (3 96), soybean oil (7#), oryzanin 
and starch to bring the protein content of diet up tp a 10 per cent level. 
Another diet was prepared with the mixture of wheatfjbur and soybean cake 
flour (80:20) and similarly suppietn^ed with other elements, it containing 
protein at 10 per cent, one half of ^sSuch was furnished by wheat aiuf ano- 
ther half by soybean cake. 
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Two groups of young rats were plated on these diets and their growth 
rates were compared with each other and also with those of rats on the diet 
iat which the protein supplied by soybean cake 'was included at the same 
am These Comparisons showed that at a 10 per cent level of protein Intake 
the mixed proteins derived from wheat flour (5%) and soybean cake (5?$) 
were much greater in nutritive efficiency than the protein of soybean cake or 
of wheat flour supplied as the sole source. 

These observations are in harmony with those of McCollum, Simmonds 
and Parsons (S) who found that rats fed on a diet containing mixed proteins 
at 9 per cent (6 per cent from .wheat and 3 per cent from soybean) grew 
much more rapidly than those on diets containing the same amount of protein 
derived from either wheat or soybean alone. We attributed these facts to 
the effects of soybean protein to supplementing the deficiencies in essential 
amino-acids of wheat protein, especially in lysine and arginine. 



Fig. 1. The growth carves of rats showing the differences Iji the nutritive 
value between wheat flotir and the mixtures consisting of wheat flour am! alcohol 
extracted cake soybean flour* 
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Hie Influence of Ultra-violet Rays upon the 

Hatching Quality of Eggs. 

* 

By 

Kozo Suzuki and Tadashi Hatano. 

( Imperial Zootbehnioal Experiment Station, Chiba, Japan) 

(Received July IS, 1931) 

Groups of eggs were exposed to the radiation of a “Silectra-Standard” 
quartz mercury-vapor lamp provided with a filter in periods varying from 15 
minutes to 3 hours at a distance of 40 cm. from the lamp. In addition, 
groups of eggs unexposed to ultra-violet rays were incubated with those that 
had been exposed, and the following results were obtained. 

1. The direct exposure of eggs to ultra-violet rays, whether irradiated 
just before placing them in the incubator or during the incubation processes, 
had no influence on the hatching quality of the eggs, whether white-shell or 
brown-shell eggs. 

2. The exposure of the hen herself to ultra-violet rays will improve 
markedly the hatching quality of eggs, but eggs which are laied after the 
irradiation of the hen has been suspensed are not influenced by the previous 
irradiation. 

3. The wave length which can penetrate through the egg-shell measures 
about 3100 A, but t^e egg-shell with the shell-membrane is opaque to radia- 
tion shorter than 3660 A in wave length. 


The Influence of Ultra-violet Rays ttpoln the 
Production of the Egg. 

By 

Kozo Suzuki mad Tadashi Hatano. 

( Imperial ZooUehmeal f Station, Chiba, Japan} 

(Received IS, 1931) 

In order to ascertain the influence bf the irradiation of ultra-violet rays 
on egg production in the winter season under the usual management of 
Ihying-hens, 36 pedigreed single comb white leghorn hens were selected and 
divided into two groups 4 as uniformly in reference to laying history and 
breeding as could be done and eacVjjroup was consisted of five 5-year-old 
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liens, three 3-year-old hens and ten pullets just begun laying. 

These groups of hens were housed in two pens of the same construction 
and adjoining each other, and a male bird was placed in each of the two 
pees. 

The following ration was given to both groups. 


Mash 


Grain 


Wheat bran 

150 parts 

Rice bran 

160 

// 

Barley bran 

80 

t* 

Soybean cake 

70 

tt 

Fish meal 

60 

tt 

Yellow corn 

300 

tt 

Wheat 

200 

tt 


The ultra-violet light used was radiated by an “Acme Jesioneck” quartz 
mercury-vapor lamp. One group of hens was irradiated as a group 30 mi- 
nutes daily at a distance of 1^2 meters for 120 days from November 1, 1928, 
to February 28, 1929 ; the other group was not irradiated. 

We compared the number of eggs which were produced by both groups 
of hens during the above mentioned experimental period and further for 9? 
days after the suspension of the irradiation, from March 1 to May 31, 1929. 

The following results were obtained: 

1. The pullets, which had just begun laying, irradiated by ultra-violet 
rays produced moie eggs than the non-irradiated ones, but the old hens, 
from & to 5 years old, were not corsistently affected by the irradiation. 

2. There was no noticeably bad effect upon the egg-laying after the 

suspension of the irradiation of ultra-violet rays. 1 * * 4 

3. The average daily food consumption per hen of both groups, irradiated 
and non-irradiated, was almost the same. 


A New Method for the Estimation of IMc Acid 
in Poultry Excrement. 

By 

Kozo Suzuki and Akio Nishjzaki. 

(Imperial Zootechnical Experiment Station , Ohila, Japan) 

(Received July 12, 1931) 

1 g. of the dried and powdered, .urono-fecal mixture of poulti^ excre- 

ment is weighed into a beaker of 1QQ c.c. capacity and 20 ex, of distilled 

water added. The contents of the beaker are now throughly mixed by , taring 

and brought gently to the boil on the sand bath. After boiling fortgjj*^ 1 
nfostei 5 c.c, of concentrated hydrochloric acid ore added and the.,j>pPflg . 



and stirring is continued further for a few seconds in order to concert the 
urates in the excrement into free uric add and chlorides. The beaker is now 
art aside overnight in a cold place. The acid liquid is filtered off through a 
smalt filter paper and the residue on the filter paper is washed with distilled 
water which has been cooled with ice previously, until the washings contain 
no trace of hydrochloric acid and then treated with 90 per cent alcohol and 
ether successively in order to remove free fatty acids. Both the residue and 
the filter paper altogether are once more returned into the beaker and 20 c.c. 
pf distilled water added. The contents of the beaker are again throughly 
mixed by stirring and brought to the boil on the sand bath. After boiling 
for some minutes, 5 cx. of cone, ammonia liquid are stirred in and the boiling 
and stirring is continued further for a fey seconds. The beaker is then allo- 
wed to stand for about 1 hour in a room temperature. 

The free uric acid is converted into mono-ammonium urate by this treat- 
ment. The ammoniacal liquid in the beaker is now evaporated to dryness on 
the water bath and then the beaker is placed in the steam oven and heated 
at 100° C for some hours in order to remove the excess of ammonia comple- 
tely. 20 c.c. of 5 per cent hydrochloric acid are now poured in the beaker 
and the contents of the beaker are again throughly mixed by stirring and 
boiled gently for about 1 minute on the sand bath. By this treatment, mono- 
ammonium urate is decomposed to the free uric acid and amrfionium chloride. 

The beaker is allowed to cool for some hours in order to crystallize out 
the uric acid completely. The acid liquid is now filtered off through the 
small filter paper and /the residue on the filter is washed with cold distilled 
water which has been cooled with ice previously, till perfectly free from 
chloride. 

The filtrate and washings are evaporated to about 10 c.c. on the water 
bath and then made up exactly 100 cc. with absolute alcohol. 5Qcx. of the 
alcoholic solution are pippetted in the flask of a steam distilling apparatus 
and the excess of hydrochloric acid is neutialized with dilute alcoholic potash 
using phenol phthalein as an indicator and the 2 or 3 drops of the alcoholic 
potash are added to make the liquid feint alkaline. 

The flask is connected with copdencer and a iapid current of steam 
derived from distilled water which has been freed from COf by prolonged 
boiling, is passed through the solutions until a foam nearly filling the flask 
develops. * > t 

All ammonia in the solutions is distilled into a measured quantity of 1/5 
or 1/10 normal solution of sulfuric acid. The excess ta# acid in the alcoholic 
cdtatfat* of the receiver is determined by titrating withrl/10 normal solution of 
JtfaOHbcr KOH using alizarin (0.5 per cent alcoholic solution ) as an indicator* 
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Tte Amount of nitrogen of the distilled ammonia is estimated by the 
amount of alkali equivalent to the distilled ammonia. 

In calculating the amount of uric acid, the amount of the estimated 
nitrogen may be multiplied by the factor 11.998 which is the ratio of a 
molecular weight of uric acid and an atomic weight of nitrogen. 

The accuracy of this method for estimating uric acid in poultry excrement 
was confirmed by the following experiments. 

Experiment I. A known amount of pure uric acid (Kahlbaum) was 
taken and estimated its quantity by our new method, and the following result 
was obtained. 

Weight of pure uric acid taken 0.2989 g. 

Amount of uric acid analysed 0.2986 g. 

Error 0.13# 

Experiment II. 0.5 g. of dried and powdered poultry urine which was 
collected separating from the feces by means of an artificial anus, was taken 
and its uric acid content was estimated. Then, a known amount of pure uric 
acid was added to 0.5 g. of the dried urine and total amount of uric acid 
was determined, and the quantity of uric acid orginally added vas calculated* 
The following result was obtained. 

Weight of pure uric acid added 0.09963 g 

m Amount of uric acid determined by analysis 0.09916 g. 

Difference 0.00047 g. 

Error 0.472* 

Experiment III. * j 

(A) 1.0 g. of dried and powdered poultry feces Which was collected by 
means of a artificial anus and free from urinary constituents, was taken And 
treated to carry out the estimation of uric acid by our new method. We 
have obtained such result as the feces contained 0.336 per cent uric acid. 
Weighed amount of pure uric acid was submitted to the complete series of 
processes involved in the method and the following satisfactory result was 
obtained. 

(a) ((b) 

Weight of pure uric acid added 0.09963 g. 0.1926 g. 

Amount of uric acid analysed 0.09950 g. 0.20001 g 

Percentages of recovered amount 99.870* 100.376* 

Error 0.130* 0.870* 

(B) The feces which was used m > Experiment III, (A) ought to contain 
no uric acid, but owing to the result of the analysis there existed ^*336 per 
cent uric, acid in it. In order to ascertain definitely whether the incomplete* 
ness of the separation of urine and feces was due to obtain such result ear 
tilt existence of certain volatile basic substances which were dfetillediibytrtfie 
steam distillation, interfered with the accuracy of the method, the bfrcFtitafe 
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feces was used In Experiment III (A), was killed and the content of the . 
■mail Intestine was dried and then the uric acid estimation was carried out 
by our method. It resulted to show that the dried content of the smalt 
intestine contained 0.386 per cent uric acid. 

It can be said by this experiment that some volatile basic substances in 
poultry feces are distilled by the steam distillation, but its amount is negligible. 

Experiment IV. One bird (S. C. White Leghorn No. 3) was fed with 
soybean cake alone (high protein ration) and the other two (S. C. White 
Leghorn No. 1 and No. 2) were fed with kaoliang alone (low protein ration). 
Their excrements were collected separately, and the uric acid contents were 
determined by our method. The agreement between the duplicates, (a) and 
(b), in the trials is shown by the following figures. 

(a) <b) 

Uric acid content of the excrement of bird No. 1 8.168# 7.832# 

/' No. 2 7.008# 6.840# 

" No 3 26.27# 26.27# 

Experiment V. Weighed amount of the pure uric acid was added to 
each excrement of the birds, which was used in Experiment IV, and total 
amount of uric acid was determined. Using the figures obtained in Experi- 
ment IV, the amount of uric acid orginally added was calculated and satis- 
factory results were obtained, as shown by the following figures. 



Weight of uric 
acid added (g.) 

Amount of uric 
acid determined 
by analysis (g ) 

Difference 

(g-) 

Error 

C#) 

Experiment of No 1 

0.1993 

0.19832 

0.00098 

0.161 

No. 2 

0.1993 

0.19826 

0.00104 

0.672 

No. 3 (a) 

0.1993 

0.19898 

0.00032 

0.161 

(b) 

0.1494 

0.14991 

0.00061 

0.341 


Studies on the Fermentation Products by 
Mould Fungi* Part IX* 

% 

Yusuke SuMIKl. 

(Agricultural Chemical Laboratory, Tokyo Imperial Uniter sity) 

(Received Jfutle 2, 1930 

1 'In patts IV and VIII of \his series (Agr. Chem. Soc. Japan, 5> 10, 1929; 
$106, 1980) it was shown that the 2-^xymethylfuran-5--carboxylic acid was 
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formed hy Asp. glaucus under the particular cultural condition and the me? 
chanism of the formation of this acid was cleared. In this paper, 15 lands 
of Aspergillus have* now examined whether to produce the 2-oxymethylfuran 
-5-carboxylic acid under this particular cultural condition and it comes to kno&r 
that clavatus, glaucus, niger, oryzae, wentii produce this acid. Besides the 
formation of 2-oxymetylfuran-5-carboxylic acid, the interesting fact is the for- 
mation of a considerable amount of mannite by Asp. clavatus. As other 
fermentation products, ethyl alcohol, acetaldehyde, succinic, fumaric, oxalic, 
gluconic and acetic-acids are isolated and identified. 

The fermentation products of every fungus are as follows* 

Candidas: Ethylalcohol , acetaldehyde, succinic acid, acetic acid. 

Asp. clavatus: Ethylalcohol, acetaldehyde, succinic acid, 2-oxymethylfuran~5~carboxyHc 
acid, mannite. 

Asp* fisheri : Acetaldehyde, succinic acid, gluconic acid. 

Asp. flavus: Ethylalcohol, acetaldehyde, fumaric acid. 

Asp fumigatus: Ethylalcohol, acetaldehyde, succinic acid, acetic acid" 

Asp. glaucus : 2-oxymethylfuran-5-carboxylic acid, gluconic acid. 

Asp. niger: Ethylalcohol, acetaldehyde, succinic acid, 2-oxymethylfuran~5-carboxylic acid. 

Asp. oniki ; Acetic acid, fumaric acid 

Asp oryzae T. N. : Ethylalcohol, acetaldehyde, 2-oxymethylfuran-5-carboxylic acid. 

Asp. ostianus: Ethylalcohol, acetaldehyde, succinic acid, gluconic acid. 

Asp pulverentus; Ethylalcohol, acetaldehyde, oxalic acid, gluconic acid. 

Asp. sydowi : Ethylalcohol, acetaldehyde. 

Asp. terreus: Ethylalcohol, acetaldehyde, succinic acid. 

Asp. versicolor: Ethylalcohol, acetaldehyde, acetic acid. 

Asp wentii : 2-oxymethylfuran-6-carboxylic acid, fumaric acid. 


Uber die physiologischen Wirkung der Phytosterin-ester. 

Von 

Ziro Nikuni. 

(Eingegangen Juni 8, 1981) 

Zur Erklarung der physiologischen Wirkung der Phytosterin-ester machte 
der Autor das vergleichenden Tierexperiment zwischen den Cholesterin— und 
Phytosterin-estern (Acetat und Palmitat). 

Die Resultate sind folgend: ' r ' 

1. Zur Ernahrung der weissen Ratten hat Phytosterin-e?ter soSrfe Choie- 
sterin-ester die ansehenlichen Schadigungskraft nicht. Und zwischen den 
beiden Sterinen ist kein klarer Unterschied. Aber im allgemeinen steht der 
Acetat der beiden Sterine dem Palmitat an der Ernahrung der T«m nfeh. 

1 Die Sterin-ester, die von Munde gegeben sind, ausscheiden etwadi* 
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Halftc der Meage im Kot als die gegebenden Form Die AbikW%iii|^ 
menge der PfeytoiterifKster ist geling wenig als die der CMesMn^tte 
Ip dfigewrinen 1st die Ausscbeidigungstnenge der Paimitat grosser als die der 
Acetat, 

A Der Steria-gehalt der cxperimentierten Ticrc ist grosste bei der wit 
CtolUteria-ester gefatterten Tiereo, Der Steringehalt, der wit Phytosterin- 
eiter pfltterten Here ist doch grosser ais der der kontrollen Ticrc, 
i Das Kfirpersterin der mit Phytostcrin-ester gefatterten Tine cnthatt 
die Iddnen Menge des Phytosterins, 

Der Schluss, 

Du Phytosterin, das mit dem Nahrungsmittcl gegeben ist, ist ein Teil 
absorbkrt und setzt sich *im Ticrkorpcr wic das Cholesterin, 

Und die absorbierenden and setzenden Grade der beiden Sterlne sbd zu 
ihrcn Estcrformcn abhangig. 
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Chemische Untersuchungen iiber das 
Glukomannan aus “Konjak”. 

V. Mitteilung. Methylierung des Glukomannans. 

Von 

Kitsuji Nishida und Hideo Harhima 

(Eingegangen am 26 Juni 193J) 

Der Methylierungsversuch gibt die Aufklarung iiber das Konstitutions- 
problem des Glukomannans *und durch ihn wird ein gewisser eindeutiger 
Abschluss erreicht. Zunachst wurden 10 g. Glukomannan mit 200ccm. 15%- 
iger Natronlauge und 96 g. Dimethylsulfat methyliert. Nach 6-mal Methylier- 
ung betrug der Methoxylgehalt 34 %. Durch weitere Methy Her ungen, unter 
Verwendung von 20g. Glukomannan, 30ccm. 30%iger Natronlauge und 288g, 
Dimethylsulfat fur jeden Methylierungsversuch, war dann der Methoxylgehalt 
ein hohere* geworden und 1 2~ 14 malige Methylierung diesen Wert 41.5% 
hatte erreichen lassen. 

Bei der Methylierung von 2 g. methylierten Glukomannans (41.6% Me- 
thoxyl) mit 50 ccm. Methyljodid und 36 g. Silberoxyd erreichte der Wert 
nicht iiber 41.6% OCH^. Wir mussen hieraus den Schluss ziehen, dass das 
Glukomannan bei der Methylierung mit Dimethylsulfat und Alkali oder mit 
Methyljodid und Silberoxyd gleichviel Methoxyl liefert wie die Cellulose und 
das Lichenin, d. h. dass er nicht uber 42% zunehmen kann, und dass die 
Methylierung beim Arbeiten mit 30%iger Natronlauge und bei niedrigerer 
Temperatur leichter ist. 

Das Methylglukomannan (OCII 8 41.6%) ist in kaltem Wasser kolloidal 
losbar, in heissem Wasser dagegen tritt wieder Ausflockung ein, wie der 
Methylather der Cellulose, des Lichenin und der Starke. Es lost sich in 
Chloroform, Bromoform, Alkohol, Aceton, Kisessig und Essigester, doch haben 
wir eine Molekulargewichtsbestimmung nicht ausgefulirt. 

Die Hydrolyse des Glukomannanathers fiihrt zu methylierten Hexosen, 
und hat keine Abspaltung von Methylgruppen im Gefolge. Zu diesem Zweck 
wurden 29.8517 g. methyliertes Glukomannan (OCH a 41.5%) mit l%iger 
methylalkoholischer Salzsaure in Bonbenrohren zu den methylierten Methyl- 
glukosiden und -mannosiden aufgespalten. Das Spaltungsprodukt wurde mit 
Silberlfarbonat neutralisiert und es wurden nach dtm Trockncn it% Ilochva- 
kuum bei der fraktionicrten Destination funf Fraktionen aufgcfangen. Die 
ersten drei Fraktionen zeigten ein fast farb loses, die spateren ein schwach 
gelbliches Aussehen, und alle farbten beim Stehen in langer Zeit nach. Die 
Analyse ergaben. 
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Sdp. 

C°C) 

OCH, 

% 

»1? 


in Wasscr 

in Methyl- 
alkohol 

I Fraktion 

124—126 

60,83 

60.11 

— 

— 

— 

II. Fraktion 

126—127 

61.10 

60.74 

1.4604 ; 

+ 43.8° 

+46.8® 

III. Fraktion 

127—129 

48.68 

48.11 

1.4687 

+ 42.3° 

+ 62 . 8 ° 

IV -A. Fraktion 

I2G— 128 

47.96 

48.67 

1 4597 

+4S.0° + 42.&° 

— 

IV-B. Fraktion 

128—139 

47.16 

47.08 

1.4626 

+46.9° 

+66.6° 


Aus diesen Versuchen geht also hervor, dass die Konstanten der Frak- 
tionen, die aus methyliertem Glukomannan einerseits, aus Methylcellulose und 
-lichenin anderseits dunch Spaltung gewonnen worden sind, eine voreinander 
erheblich abweichende Zusammensetzung zu haben scheinen, da das Gluko- 
mannan au9 2 Mol Mannose und 1 Mol Glukose besteht und die Spaltprodukte 
mftsscn Trimethylmannosid und -glukosid enthalten. 

Die I. und II. Fraktion stehen irn Methoxylgehalt ca. 1 . 1 94 unter den- 
jenigen, welche sicb fur ein Trimethylmethylmannosid oder -glukosid aus- 
sprechen lassen wurden (52 . 694 ); es muss darin kleine Mengen Dimethyl- 
methylmannosid oder -glukosid (41.8 o/ 0 ) f das in der III.— IV. Fraktion iiber- 
wiegt, enthalten sein. Der Methoxylgehalt der II. Fraktion war sehr glei- 
chmassig, aber Brechungsindex war etwas hoch, und die spezifische Drehung 
war klein, verglichen nicht mit denjenigen, die bei Methylcellulose und 
-lichenin durch Abbau erhalten werden. 

Die II. Fraktion wurde mit wasseriger Salzsaure verseift und dabei schied 
sich nicht die kristallisierte 2, 3, 6-Trimethylglukose (41.8994 OCH*) nach 
langem Stehen wie diejenige, die aus der ersten Fraktion von Methylbaum- 
wolle und Methyloliehenirr abgebaut wurde, ab. Dieser Sirup erwies : 

%OC\U 40.49 ; 40.49. 

Ks muss daiin eine Spur Dimethylhexose (29.8194 OCH*) enthalten sein. 
Wir haben diesen Sirup mit Salpetersaure (spez. Gew. 1.20) oxydiert und 
erhielten Tiimethylzuckersaurelakton oder -mannozuckersaurelakton mit fol- 
genden Eigenschaften : 

OCHa-Gchalt gef. 37.15; 

Bereclinet fur Trimethykuckersaurelakton S9.74# 

Verbrauch von jV/lQ-Natronlauge. 10.00 com. (SubsUnz 0,1 16 g.) 

Aus diesem Krgebnis geht also hervor, dass die I, und II. Fraktion 2, 3, 
4-Trimethylhexosid waren mit kleine Mengen DimethyUiexosid und nicht 2, 
8, 6-Trimethylmethylhexosid, und mit grosser Wahrscheinlichkeit handelte 
sich um 2, 3, 4-*TrimethyIgiukosid und nicht Mannosid. Die III, IV-A Und 
-B Fraktion wurden aucb wie die erste Fraktion mit Salzsaure verseift, 
dabei wir lVimethylhcxose erhielten, die nach langem Stehen keine Kristalle 
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Fraktion 

&OC1U 

MS 

in. 



38.04 

38.01 

4-36° in Wasser 

IV-A 



38.73 

38.46 

4*18.6° in Chloroform 

IV-B 



36.26 

36.38 

4-11.6° in Chloroform 


Im Methoxylgehalt stehen diese Fraktionen ca. 3,3-w5.694 unter der 
Trimethylhexose ; es muss darin bereits geringe Mengen Dimethyl hexose 
enthalten sein. Dies Fraktion wurden wie oben mit Salpetersaure oxydiert, 
und dabei wurden Mono- und Dikarbonsaurelakton mit folgenden Eigens- 
chaften gewonnen. 

Aus der TIT Fraktion OClfs-Gehalt gef. 36.12; 36.78 

Aus der IV -A Fraktion OCGs-Gehalt gef. 36 18; 86.28 

Aus der TV-13 Fraktion OClIg-Gehalt gef. 33.89; "33.76 


Fraktion 

Substanz 

Verbrauch 
von jV/10- 
Natronlauge 

Fraktion 

Substanr 

Verbrauch 
von iV710- 
Natronlauge 

HT. Fraktion 

0 1071 g 

7 62ccm 

IV -B 

Fraktion 

0.1180 

9.16 

IV-A Fraktion 

0.1762 

9.98 

TV-B 

Fraktion 

0.2631 

19.33 


Aus hier nahm in der III. und der IV-B Fraktion die Aciditat zu, 
wahrend der Sauregehalt in der IV- A Fraktion zur Halfte zuriickging. Bei 
all diesem Saurelakton handelte es sich selbstverstandlich um Mischungen, 
aus denen die erste (aus der III Fraktion) eine Ixisung von Trimethylzucker- 
saurelakton mit kleinen Mengen Trimethylmannonsaurelakton, die zweite (aus 
der IV-A Fraktion) ein Sirup von Trimethylmannonsaurelakton mit elner 
Spur Tri- und Dimethylmannozuckersurelakton, die dritte (aus der IV-B 
Fraktion) eine Mischung von Tri- und Dimethylmannozuckersaurelakton waren. 
Bei 2, 3, 6-Trimethylmethylglukosid Fraktion finden sich nach Verseifung 
mit Salzsaure bekanntlich Kristalle von 2, 3, 6-Trimetliylglukose, die mit 
Salpetersaure zu 2, 3, 6-Trimethylglukonsaurelakton (Monokarbonsaurelakton) 
oxydieren mussen. Der grossere Teil aus der IV-A Fraktion war 2, 3, 6- 
Trimethylmethylhexosid, aber seine Eigenschaften und das Ergebnis ihrer 
Analyse zeigte nicht so grosse Aehnlichkeit, dass es sich hier tim 2, 3, 6- 
Trimethylmethylglukosid handeln konnte ; der Versuch, in welchem aus 
methyliertem Glukomannan durch Spaltung keine Kristalle gewoniflm wurden, 
bildete also auch eine StBtze f£ir die Abwesenheit der 2, 3, 6-Trimethylglukose. 
Da die Trlmethylglukose und -mannose mit Phenylhydrarin kein Phenylosazon 
llefert, so muss am Kohlenstoffatom 2 eine Methoxylgruppe sitzen. A Is 
Gesamtergebnis der im vorstehenden skizzierten Dntersuchungen auf dem 
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Gebiete des Methylglukomannans folgt, das s das Spaltprodukt auf die Weise 
gewonnen wurde, wie sie das nachstehende Schema zeigt : 


Glukomannan 


Trimethylglukomannan 


2, 3, 4-Trimethylmethyl- 2, 3, 6-Trimethylmethyl- 2, 3, 4-Trimethylmethyl- 
glukosid mannosid mannosid 


2, 3, 4-Trimethyl-* 
glukose 


2, 3, 4-Trimethyl- 
zuckersaurelakton 


2, 3, 6-Trimethyl- 
mannose 


2, 3, 4-Trimethyl- 
mannose 


2, 3, 6-Trimethyl- 2, 3, 4-Trimethyl- 
mannonsaurelakton mannozuckersaurelakton 

(Forstchem Institute Kiushu Kaiserl. Univ.) 


Untersuchung iiber das atherische Oel aus 

Pbdocarpus macrophyUa Don . Ill, 

Mitteilung. Ueber die oxydierenden Produkten der 
neuen Diterpene (a- und /?-Podocarpren). 

Von 

Kitsuji Nisiiida und vHidetaka Uota 

(Eingcgangen am 26 Juni 1931) 

Zur Konstitutionsaufklarung des a- und /9-Podocarpren fiihrten wir den 
oxdierenden Abbau der Diterpene (1) mit Kaliumpermanganatlosung (2) mit 
Braunstein und Schwefelsaure (3) mit Kaliumbichromat und Schwefelsaure (4) 
mit Kaliumpermaganatlosung bei Gegenwaft von Alkali durch. Es wurde 
dabei (4) neben Terpen und carboxyliertcii Rrodukte, ^-Podocatprenoxycarbon- 
saure, /3-Podocarprenketocarbonsaure, noch DiketO-^-Podocarpreo erhalten wie 
folgende Schema : 


/S-Podocarpren 

[ Oxydaticn 



Neutraler Anteil Sauer Anteil 
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i/ 

Terpen 


«-Podocarpren 

|oxydation 


Diterpen 
n*J= 1.52373 
[<=+0.80° 



Flussiger Anteil 
/5-Podocarpren- 
oxycarbonsaure 


\ 

Krystall 

/9-Podocarpren- 

ketocarbonsaure 


C 17 H m -COCOOH 
Smp. 183— 185°C 

Acetylderivat Benzoylderivat 
Smp. 248— 250°C. Smp. 112— 113°C. 



Diketo-a-Podocarpren Semicarbazon 

CjoHaoO, Zcr. Pkt. 205— 208°C 

Smp. 101— 103°C 


▼ t 

Disemicarbazon (Forstchem. Institut, Kiushu Kaiseri. Univ.) 

Zer. Pkt. 215— 217°C. 


Ueber die Kohlenhydrate aus den Samen 

von Phaseolus Mungo (Lu-tou). 

Von 

Syozi Miki 
(Eiugegangen June 30, 193]) 


Die Gehalte an den Kohlenhydrate, angegeben in Prozenten der Troken- 
substanz von Lu-tou, sind im folgenden : 


1. Rohfaser 4.66# 

2. Pentosan 6.27# 

3. Galaktan 3.03# 


4. Methyl pentosan Null 

6. Rediiktionszticker Null 


6. TotalJe loesliche Kohlenhydrate 66.02# 
(als Staerke) 


loesliche 

Kohlenhydrate 


1. Die in heissem 96#igem Alkohol loeslichen 

Kohlenhydrate (als Glukose) 2.02# 

2. Dextrin 3.40# 

3. Staerke 57.00# 

4 t Ilemicellulose und die anderen (als Galaktose) 3.03# 


Ueber die in hemen 95%igem Alkohol loeslichen Kohlenhydrate . 

Die mit Hilfe von Aether entfetteten, fein gepulvertqn Bohnen wurden mit 
heissem 95%igem Alkohol wiederholt ausgezogen. Die Beimischungen 
wurden mit Bleiessig, das Filtrat mit H s S behandelt, dann wurden mit NH g 
neutralisiert und eingedunstet zum Sirup. 

Durch die qualitativen Proben ist nachgewiesen worden, das s der dabei 
gewonnene Sirup, der Fehlingsche Loesung nicht reduziert, bei der Hydrolyse 
durch die verduennten anorganischtn Saeure Glukose* Fruktose, Galaktose 
und Pentose (Xylose) lieferte. Dagegen Jiess sich keine Mannose nachweisen* 
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Isolierung und Nachweis der Itoffinoee und des Rohrmdcer*. 

a) Raffinose. 

Der be! Zerlegung des Strontiumniederschlages, das aus der SO^igeit 
AlkobolJoesung des Sirups dargestellt wurde, erhaltene Sirup wurde mil 
Methylalkohol behandelt, um den darin enthaltenen Raffinose zu loesen. Aus 
der Methylalkoholloesung des Sirups konnte die Raffinose in Krystallen isollert 
werden. Sie wurde durch Bestimmung der bei der Oxydation mit Salpeter- 
saeure erhaltenen Schleimsaeuremenge (22.5694), ihres spezifischen Drehungs- 
vermoegens ([«]p ,5 = 104.8°) und auch noch durch eine Krystallwasserbestim- 
mung u. s. w. identifiziert. 

b) Rohrzucker. 

Aus dem in Methylalkohol ungeloest gebliebenen Teile des Sirups konnte 
der Rohrzucker ohne Schwierigkeit in Krystallen gewonnen werden. Er hat 
die folgenden Eigenschaften : Monokline Krystalle. Schmelzpunkt 186°. 

[<x]r=66.49°. 

Folglich ist wahrscheinlich, dass in den in heissem dbyiigcm Alkohol 
loeslichen Kohlenhydrate die Raffinose und der Rohrzucker vorhanden sind. 

Ueber die in heissem 9b o/ 0 igem Alkohol unloelichen , in Jcaltem Wasser loeslichen 
Kohlenhydrate. 

Nach folgendem Verfahren sind das Dextrin I, Dextrin II und Dextrin 
III isoliert worden. 


Die entfetteten gepulverten Bohnen. 

| Extrahiert mit kochendera 9 5# igem Alkohol 
Rueckstand 

Extrahiert mit kaltem Wasser 
Waseerloesung 

I Nachdem Entfernung der darin enthaltenen 
Eiweisskoerper addiert Alkohol 
Rohes Dextrin 

Behandelt' mil basischem Bleiacetat 


Niederschlag 

Nachdem Entblei behandelt | 
rait^ Barytwasser 


4 

Filtrat 


Nachdem Entblei neutral isiert, 
dann bebaftdelt mit Alkohol. 


NiedertoWag. 


4 

Filtrat 


4 4 

Dextrin I. Dextrin II. 

Behandelt mit Barytwasser, dann mit Alkohol. 


Dextrin III. Dextrin II. 


Dextrin I« 

Das Dext4$p I ist nahteau identisch mit dem Amylodextrin von Lintner 
und Duell. 



Not. 


r i 


Einige Eigenschaften von Dextrin II sind aehnlich mit den des Erythro* 
dextrins von Iintner und Puell, jedoch darauf man lieber das dabri gewotmene 
Dextrin II fuei; ein Gemisch von Dextrin I und im folgenden erwaehntes 
Dextrin III halten. 

Dextrin III. 

Weisses, amorphes Pulver, loeslich in 709^igem Alkohol, unloeslich in 
dO^iigem Alkohol. Jodreaktion rod. Reduktionsvermoegen Null. Bleiessig 
erzcugt in 6f4iger Loesung einen Niederschlag ; Barytwasser und Phospho- 
walframsaeure geben in 59iiger Loesung keine Faellung. 

Staerke 

Die Staerke von Lu-tou ist elliptisch (etwa 0.02^0.03 mm. im Durch- 
messer) und enthaelt die folgenden Nichtkohlenhydrate : 

Asche 0.li% : Pj.Ofi 0.0676# . SiOj 0.0641^ : Die assozierten Feltsaeuren 0.60#. 

Ueber die Verzuckerung der Staerke von Lu-tou. 

Die Resultate der Bestimmung des durch Verzuckerung von Lu-toustaerke, 
Weizenstaerke, Maisstaerke, Kartoffelstarke, Glutinoese Reistaerke, Gewoehn- 
liche Reisstarke und Kaoliangstaerke mit Taka-Diastase entstandenen Redukt- 
ionszuckcrs sind in der nachfolgenden Tabelle zusammengestellt. 


Diastase-Wirkung Stunden 

1 1 

3 5 


20 

Kartoflel staerke 

1.4352g 

1.7624 

1 9448 

2 2841 

Lu-toustaerke 

3.2808 

1.6873 

1 8093 

2.2598 

Kaoliangstaerke (Huan Nien) 

1.2808 

1.6645 

1 7821 

2 2370 

Kaoliangstaerke (Jlei Ko) 

1.2683 

1.6417 

1.7294 

2.1661 

Weizenstaerke 

1.2683 

1 .5533 

1.6351 

2 1661 

Maisstaerke 

I 2508 

1.5256 

1.6321 

2 1430 

Glutinoese Reisstaerke 

1.2568 

3.5028 

1.5891 

2 3480 

Gewcehnliche Reisstaerke 

1.2455 

1.4800 

1.5659 

2.1205 


Wie man aus der Tabelle zu erschen vermag, ist die Verzuckerung von 
Lu-toustaerke mit Taka-Diastase besser als die anderen ausserdem Kartoffel- 
staerke. 

Aber bei 3 stuendiger Verzuckerung der schon oben angegebcnen vei- 
schiedenartigen Staerke mit 2.2^iger Salzsaeure im kocbenden Wasserbade 
liefert Lu-toustaerke die groessere Glukosemenge als Glutinoese Reisstaerke, 
Maisstaerke und Kaoliangstaerke (Huan Nien) und die kleinere als die anderen. 

Hemicellulosen* 

Durch Anwendung von Norris und Preece-Methodc (Bioch. J., 2 ## 
59, 1930), mittels welcher sie aus den Weizenkleien die verschiedencn Hemi* 
cellulosen herstellten, wurden die Hemicellulbse I und HemiceJluldse II aus 
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Lu-tou isolicrt 

Hydrolyse der Hemicellulose I und Hemicellulose II mit Schwefelsaeure. 

Sie geschah mit der 50-fachen Menge 3%iger Schwefelsaeure dutch 4- 
stuendiges Erhitzen im kochenden Wasserbade und die mit Barytwasser 
entsaeuerten Fluessigkeiten wurden eingedampft zum Sirup. 

Nachweis der Xylose in den Sirupe. 

Aus den Sirupe der Hemicellulose I und Hemicellulose II wurden die 
Krystalle des Bertranschen Cadmiumbromxylonates erhalten, welches nach 
dem Umkrystallisieren FoJgendes ergab. 

QlfcOoCdBr+IIjO Ber. Br 21.28, Cd 29 94 

I Gef. Br 21.35, Cd 29.61 

„ II Gef. Br 21 43, Cd 29.70 

Isolierung und Nachweis der Arabinose. 

Durch Anwendung der von Maurenbrecher und Tollens (B., 39, 3576, 
1906) angegeben Methode der Trennung von Arabinose und Xylose auf diese 
Sirupe wuiden die Krystalle des I-Arabinose-Diphenyl-Hydrazons (Schmelzp. 
204°) erhalten. Durch die Zersetzung des dabei gewonnen Hydrazons mit 
Formaldehyd, wie Ruff und Ollendorf (B., 32 , 3236, 1899) angaben, 1st Ara- 
binose isoliert worden. 

I + 103.8° : II [ot] 2 il°— + 104.7° 

Nachweis der Galaktose. 

Bei der Oxydation durch verduennte Salpetersaeure (S. G. 1.15) liefcrten 
die beiden Sirupe Schleimsaeure (Schmelzp. 204°), welches Ca-Salz Folgendes 
ergab. 

CaC 6 II*i0 8 -f* 1 J / 2 1 1 2 0 Ber CaO 20 38 

I Gef. CaO 19 87 

II Gef CaO 19 92 

Die Proben auf den anderen Zuckerarten. 

Die bei der Hydrolyse von Hemicellulose I und Hemicellulose II mit 
Schwefelsaeure eihaltenen beiden Sirupe gaben die Tollenssche Naphtoresorcin- 
Reaktion. Dagegen hitten die Versuche zur Gewinnung von Mannosephenyl- 
hydrazon aus den Sirupen keinen Erfolg und die Pinoff-Schiwanoffsche Probe 
auf Ketosen gleichfalls eine negative Resultate gab. 

Die in den beiden Hemicellulosen vorhandeaen Mengen von Pentose-, 
Galktose-, und Uronsaeure-Gruppe sind in folgender Weise bestimmt : 


Hemicellulosen 

I 

11 

Ausbeute an Furfurol 

40.80# 

36.52# 

Ausbeute an CO* 

2.30# 

3 85# 

Uronsaeure Anhydrid (CO*x4) 

9.20# 

15.40# 

Furfurol aus Utonsaeure-Gruppe 

1.64# 

2 67# 

Furfurol aus Pentose-Gruppe 

39.26# 

33.95# 
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Chemische Untersuchungen iiber das 
Glukomannan aus “Konjak”. 

V. Mitteilung. Methylierung des Glukomannaus. 

Von 

Kitsuji Nishida und Hideo Hashima 

(Eingegangen am 26 Juni 1931) 

Der Methylierungsversuch gibt die Aufklarung iiber das Konstitutions- 
problem des Glukomannans und durch ihn wird ein gewisser eindeutiger 
Abschluss erreicht. Zunachst wurden 10 g. Glukomannan mit 200 ccm. 15%- 
iger Natronlauge und 96 g. Dimethylsulfat methyliert. Nach 6-mal Methylier- 
ung betrug der Methoxylgehalt 34 % . Durch weitere Methylierungen, unter 
Verwendung von 20 g. Glukomannan, 30 ccm. 30%iger Natronlauge und 288 g. 
Dimethylsulfat fur jeden Methylierungsversuch, war dann der Methoxylgehalt 
ein hohere ge worden und 1 2 1 4 malige Methylierung diesen Wert 41.5% 
hatte erreichen lassen. 

Bei der Methylierung von 2 g. methylierten Glukomannans (41.6% Me- 
thoxyl) mit 50 ccm. Methyljodid und 36 g. Silberoxyd erreichte der Wert 
nicht iiber 41.6% OCIl^. Wir miissen hieraus den Schluss ziehen, dass das 
Glukomannan bei der Methylierung mit Dimethylsulfat und Alkali oder mit 
Methyljodid und Silberoxyd gleichviel Methoxyl liefert wie die Cellulose und 
das Lichenin, d. h. dass er nicht iiber 42% zunehmen kann, und dass die 
Methylierung beim Arbeiten mit 30%iger Natronlauge und bei niedrigerer 
Temperatur leichter ist. 

Das Methylglukomannan (OCH s 41.6%) ist in kaltem Wasser kolloidal 
losbar, in heissem Wasser dagegen tritt wieder Ausflockung ein, wie der 
Methylather der Cellulose, des Lichenin und der Starke. Es lost sich in 
Chloroform, Bromoform, Alkohol, Accton, Kisessig und Essigesler, doch haben 
wir eine Molekulargewichtsbestimmung nicht ausgefiilirt. 

Die Hydrolyse des Glukomannanathers fiihrt zu methyliciten Hexosen, 
und hat keine Abspaltung von Methylgruppen im Gefolge. Zu diesem Zweck 
wurden 29.8517 g. methyliertes Glukomannan (OCII 3 41.5%) mit l%iger 
methylalkoholischer Salzsaure in Bonbenrdhren zu den methylierten Methyl- 
glukosiden und -mannosiden aufgespalten. Das’ Spaltungsprodukt wurde mit 
Siiberkarbonat neutralisiert und es wurden nach dem Trocknea im Hochva- 
kuum bei der fraktionierten Destination fiinf Fraktionen aufgefangen. Die 
ersten drei Fraktionen zeigten ein fast farbloses, die spateren ein schwach 
gelbliches Aussehen, und alle farbten beim Stehen in langer Zeit nach. Die 
Analyse ergaben. 
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Sdp. 

OCtfg 

-J5 

Mg 



C°C) 

% 

n D 

in Wasser 

it) Methyl- 
alkobol 

I 

Fraktion 

J 24—126 

60.83 

60.11 

— ! 

— 

— 

II. 

Fraktion 

126—127 

51.10 

60.74 

1.4604 

4 43.8° 

4-46.6° 

in. 

Fraktion 

127—129 

48.68 

48.11 

1.4687 

+ 42.8° 

+ 62.8° 

IV -A. 

Fraktion 

126—128 

47.96 

48.67 

1 4697 , 

+ 48.0° + 42.5° 

— 

IV -B. 

Fraktion 

128—139 

47.16 

47.08 

1.4626 

+46.9° 

+ 66.6° 


Aus diesen Versuchen geht also hervor, dass die Konstanten der Frak- 
tionen, die aus methyliertem Glukomannan einerseits, aus Methylcellulose und 
-lichenin andsrseits durch Spallung gewonnen worden sind, eine voreinander 
erheblich abweichende Zusammensetzung zu haben scheinen, da das Gluko- 
mannan aus 2 Mol Mannose und 1 Mol Glukose besteht und die Spaltprodukte 
mussen Trimethylmannosid und -glukosid enthalten. 

Die I. und II. Fraktion stehen ini Methoxylgehalt ca. 1.1 96 unter den- 
jenigen, welche sich flir ein Trimethylmethylmannosid oder -glukosid aus- 
sprechen lassen wurden (52 .6%); es muss darin kleine Mengen Dimethyl- 
methylmannosid oder -glukosid (41.8%), das in der III.— IV. Fraktion fiber- 
wiegt, enthalten sein. Der Methoxylgehalt der II. Fraktion war sehr glei- 
chmassig, aber Biechungsindex war etwas hoch, und die spezifische Drehung 
war klein, verglicheti nicht mit denjenigen, die bei Methylcellulose und 
-lichenin durch Abbau erhalten werden. 

Die II. Fraktion wurde mit wasseriger Salzsaure verseift und dabei schied 
sich nicht die kristallisierte 2, 8, 6-Trimethylglukose (41.89% OCH„) nach 
langem Stehen wie diejenige, die aus der ersten Fraktion von Methylbaum- 
wolle und Methylolichenin abgebaut wurde, ab. Dieser Sirup erwies : 

%OC\U 40.49 ; 40.49. 

Es muss daiin cine Spur Dimethylhexose (29.81% OCH s ) enthalten sein. 
Wir haben diesen Sirup mit Salpetersaure (spez. Gew. 1.20) 03*ydfcrt und 
erhielten Trimethylzuckersaurelakton oder -mannozuckersaurelakton tnit fol- 
genden Eigenschaften : 

OCIIg-Gehalt gef. 37.16; 36.89^ 

Berechnet fur TrimethylzuckeWftwrelakton 39.74^ 

Vcrbrauch von .AyiO-Natronlito®#* 10.00 ccm, (Substanz O.lHlg.) 

Aus diesem Ergebnis geht also hervor, dass die I, und II. Fraktion 2, 8, 
4-Trfmethylhexosid waren mit kleine Mengen Dimethyl hexosid und nicht 2, 
3, 6-Trimethylmethylhexosid, und mit grosser WahrscheinHchkeit handelte es 
sich urn 2, 3, 4-Trimethylglukosid und nicht Mannosid. Die III, IV-A und 
-B Fraktion wutden auch wie die erste Fraktion mit Salzsaure verseift, 
dabei wir Trimethylhexose erhielten, die nach langem Stehen keine Kristalle 
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abschfed. Die Analyse ergab : 


Fraktion | 

^OCIIa 

MS? 

in 

38.04 

88.01 

4-36° in Wasser 

IV-A 

38.73 

88.46 

+ 18.5° in Chloroform 

IV-B 

36.26 

86 38 

+ 11.6° in Chloroform 


Im Methoxylgehalt stehen diese Fraktionen ca. 3,3^5.694 unter der 
Trimethylhexose ; es muss darin bereits geringe Mengcn Dimetbylhexose 
enthalten sein. Dies Fraktion wurden wie oben mlt Salpetersaure oxydlert, 
und dabei wurden Mono- und Dikarbonsaurelakton mit folgenden Eigens- 
chaften gewonnen. 

Aus der in. Fraktion OClI*-Geha1t gef 36.12; 36 78 

Aus der IV-A Fraktion OCfla-Gehalt gef. 35 18; 35.28 

Aus der IV-B Fraktion OCHs-Gebalt gef 33.89; 33.76 


Fraktion 

Substanz 

Verbrauch 
von JV/10- 

Fraktion 

• 

Substanz 

1 VerbraucE 
! von A/10- 

i 

III. Fraktion 

0 1071 g 

Natronlnuge 

7 62ccm 

IV-B 

Fraktion 

0.1180 

Natronlaugc 

9 16 

IV-A Fraktion 

0.1762 

1 

9.98 

IV-B 

Fraktion 

0.2631 

19 33 


Aus hier nahm in der iii. und der IV-B Fraktion die Aciditat zu, 
wahrend der Sauregehalt in der IV- A Fraktion zur Haifte zuriickging. Bei 
all diesem Saurelakton handelte es sich selbstverstandlich um Mischungen, 
aus denen die erste (aus der III Fraktion) eine Losung von Trimethylzucker- 
saurelakton mit kleincn Mengen Trimethylmannonsaurelakton, die zweite (aus 
der IV-A Fraktion) ein Sirup von Trimethylmannonsaurelakton mit einer 
Spur Tri- und Dimethylmannozuckersurelakton, die dritte (aus der IV-B 
Fraktion) eine Mischung von Tri- und Dimethylmannozuckersaurelakton waren« 
Bei 2, 3, 6-TrimethylmethylgIukosid Fraktion finden sich nach Verseifung 
mit Salzsaure bekanntlich Kristalle von 2, 3, 6-TrimethyIglukose, die mit 
Salpetersaure zu 2, 3, 6-Trimethyl glukonsaurelakton (Monokarbonsaurelakton) 
oxydieren miissen. Der grossere Teil aus der IV-A Fraktion war 2, 3, 6- 
Trimethylmethylhexosid, aber seine Eigenschaften und das Ergebnis ihrer 
Analyse zeigte nicht so grosse Aehnlichkeit, dass es sich hier um 2, 3, 6- 
Trimethylmethylglukosid handeln konnte ; der ‘ Versuch, in welchem aus 
methyliertem Glukomannan durch Spaltung keine Kristalle gew^nnen wurden, 
bildete also auch eine Stiitze fur die Abwesenheit der 2, 3, 6-Trimethylglukose. 
Da die Trimethyl glukose und -mannose mit Phenyl hydrazin kein Phenylosazon 
liefert, so muss am Kohlenstoffatom 2 eine Methoxylgruppe sitzen. Als 
Gesamtergebnis der im vorstehenden skizzierten Untersuchungen auf dcm 



[Vol. 7 


Gebiete des Methylglukomannans folgt, dass das Spaltprodukt auf die Weise 
gewonnen wurde, wie sie das nachstehende Schema zeigt : 


Glukomannan 


Trimethylglukomannan 


2, 3, 4-Trimethylmethyl- 2, 3, 6-Trimethylmethyl- 2, 3, 4-Trimethylmethyl- 


glukosid 


2, 3, 4-Tritaethyl- 
glukose 


2, 3, 4-Trimethyl- 
zuckcrsaurelakton 


mannosid 


2, 3, 6-Trimethyl- 
mannose 


mannosid 


2, 3, 4-Trimethyl- 
mannose 


2, 3, 6-Trimethyl- 2, 3, 4-Trimethyl- 
mannonsaurelakton mannozuckersaurelakton 

(Forstchem Institut, Kiushu Kaiserl. Umv ) 


Untersuchung iiber das atherische Oel aus 

Podoccirpun macrophyllci Don. Ill, 

Mitteilung. Ueber die oxydierenden Produkten der 
neuen Diterpene («- und /9-Podocarpren). 

Von 

Kitsuji Nisiiida und Hidetaka Uota 

(Eingegangen am 26 Juni 1931) 

Zur Konstitutionsaufklarung des a- und /9-Podocarpren fuhrten wir den 
oxdierenden Abbau der Diterpene (1) mit Kaliumpermanganatlosung (2) mit 
Braunstein und Schwefelsaure (3) mit Kaliumbichromat und Schwefelsaure (4) 
mit Kaliumpermaganatlosung bei Gegenwart von Alkali durch. Es wurdtf 
dabei (4) neben Terpen und carboxylierten Produkte, ^9-Podocarprenoxycarbon- 
saure, /2-Podocarprenketocarbonsaure, noch Diketo-a-Podocarpren erhalten wie 
folgende Schema : 

/3-Podocarpren 


Oxydati< n 



Neutraler Anteil Sauer Anteil 
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/ 

Terpen 


/\ 


\ 

Di terpen 
ng= 1.52373 
[a] 1 2 3 4 u °=: +0.80° 


S 

Fliissiger Anteil 
/3-Podocarpren- 
oxycarbonsaure 


«-Podocarpren 


\ 

Krystall 
/9-Podocarprcn- 
ketocarbonsaure 
C„IVCO-COOH 
Smp. 183— 185°C 


< \ 

I ,, ... Acetylderivat Benzoylderivat I 

|Oxydation Smp 2 48-250°C. Smp. 112-1 13°C. J 

Diketo-a-Podocarpren Semicarbazon 

C 2() H w O, Zer. Pkt. 205— 208°C 

Smp. 101— 103°C 


Disemicarbazon 
Zer. Pkt. 215— 217°C. 


(Forstchem. Institut, Kiusliu Kaiseri. Univ.) 


Ueber die Kohlenhydrate aus den Samen 

von Phaseolus Mungo (Lu-tou). 

Von 

Syozi Miki 

(Eingegangen June 30, 1931) 


Die Gehalte an den Kohlenhydrate, angegeben in Prozenten der Troken- 
substanz von Lu-tou, sind im folgenden : 


1. Rohfaser 4.00# 

2. Pentosan 5.27# 

3. Galaktan 1.03# 


4. Methyl pentosan Null 

5. Reduktionsznckcr Null 


6. Totalle loesliche Kohlenhydrate 00.02# 
(als Staerke) 


Loesliche 

Kohlenhydrate 


1. Die in heissem 96#igem Alkohol loeslichen 

Kohlenhydrate (als Glukose) 2.02# 

2. Dextrin 3.40# 

3. Staerke 57.00# 

4. Hemicellulose und die anderen (als Galaktose) 3.03# 


Ueber die in heissen 95%igem Alkohol loeslichen Kohlenhydrate . 

Die mit Hilfe von Aether entfetteten, fein gepulverten Bohnen wurden mit 
heissem 95%igem Alkohol wiederholt ausgezogen. Die Beimischungen 
wurden mit Bleiessig, das Filtrat mit H s S behartdelt, dann wurden mit NH, 
neutralisiert und eingedunstet zum Sirup. 

Durcli die qualitativen Proben ist nachgewiesen worden, dass der dabei 
gewonnene Sirup, der Fehlingsche Loesung nicht reduziert, bei der Hydrolyse 
durch die verduennten anorganischtn Saeure Glukose, Fruktose, Galaktose 
und Pentose (Xylose) lieferte. Dagegen Hess sich keine Mannose nachweisen. 
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Iaolierung und Naehweie der Raffinose und dee Roltrmokers. 

a) Raffinose. 

Der bei Zerlegung des Strontiumniederschlages, das aus der 80$&igen 
Alkoholloesung des Sirups dargestellt wurde, erhaltene Sirup wurd© mit 
Methylalkohol behandelt, um den darin enthaltenen Raffinose z u loesen. Aus 
der Methylalkoholloesung des Sirups konnte die Raffinose in Krystailen isoliert 
werden. Sie wurde durch Bestimmung der bei der Oxydation mit Salpeter- 
saeure erhaltenen Schleimsaeuremenge (22.56 J6), ihres spezifischen Drehungs- 
vermoegens (fa]$* 5 = 104.8°) und auch noch durch eine Krystallwasserbestim- 
mung u. s. w. identifiziert. 

b) Rohrzucker. 

Aus dem in* Methylalkohol ungeloest gebliebenen Teile des Sirups konnte 
der Rohrzucker ohne Schwierigkeit in Krystailen gewonnen werden. Er hat 
die folgenden Eigenschaften : Monokline Krystalle. Schmelzpunkt 186°. 
[a]*J* 0 =66.49 o . 

Folglich ist wahrscheinlich, dass in den in heissem 9596igem Alkohol 
loeslich'en Kohlenhydrate die Raffinose und der Rohrzucker vorhanden sind. 

Ueber die in heissem 9b o/ 0 igem Alkolvol unlodiclien , in kaltem Wasser loeslichen 
Kohlenhydrate. 

Nach folgendem Verfahren sind das Dextrin I, Dextrin II und Dextrin 
III isoliert worden. 

Die entfetteten gepulverten Bohnen. 

j Extrahiert mit kochendem 96 ^igcm Alkohol 
Rueck stand 

| Extrahiert mit kallem Wasser 
Waseerloesung 

i Nachdem Entfernung der darin enthaltenen 
Eiweisskoerper addiert Alkohol 
Rohes Dextrin 

| Behandelt mit basischem Bleiacetat 

4 

Filtrat 

Nachdem Eatblei neutral isiert, 
dann behandelt mit Alkohol, 

^ 4- I 4 

Niederschlag. Filtrat Dextrin I. Dextrin II. 

| Behandelt mit Barytwasser, dann mit Alkohol. 

Dextrin III. Dextrin II. 


4 ' 

Niederschlag 

Nachdem Entblei behandelt 
mit Barytwasser 


Dextrin I. 

Das Dextrin I ist nahezu identisch mit dem Amylodextrin von Lintiter 
und Duel!. 
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Einige Efgenscbaften von Dextrin II sind aehnlich mit den des Erythro- 
dcxtrins von Lintner und Duell, jedoch darauf man lieber das dabei gewonnene 
Dextrin II fuer* ein Gemisch von Dextrin I und im folgenden erwaehntes 
Dextrin III halten. 

Dextrin III. 

Weisaes, amorphes Pulver, loeslich in 709£igem Alkohol, unloeslich in 
90$iigem Alkohol. Jodreaktion rod. Reduktionsvermoegen Null. Bleiessig 
erzeugt In 5$6iger Loesung einen Niederschlag ; Barytwasser und Phospho- 
walframsaeure geben in 5^iger Loesung keine Faellung. 

Staerke 

Die Staerke von Lu-tou ist elliptisch (ctwa 0.02-^0.03 mm. im Durch- 
messer) und enthaelt die folgenden Nichtkohlenhydrate : 

Asche Q.\i% : PjOs 0.0675?6 : SiO, 0.0641% : Die assozierten Fettsaeurcn 0.60^. 

Ueber die Verzuckerung der Staerke von Lu-tou. 

Die Resultate der Bestimmung des durch Verzuckerung von Lu-tou staerke, 
Weizenstaerke, Maisstaerke, Kartoffelstarke, Glutinoese Reistaerke, Gewoehn- 
liche Reisstarke und Kaoliangstaerke mit Taka-Diastase entstandenen Redukt- 
ionszuckers sind in der nachfolgenden Tabelle zusammengestellt. 


Diastase-Wirkung Stunden 

1 

3.5 

1 5 

20 

Kartoflelstaerke 

1.4362g> 

1.7624 

1.9448 

2.2841 

Lu-toustaerke 

1.2808 

1.6873 

1 8093 

2.2598 

Kaoliangstaerke (Iluan Nien) 

1.2808 

1.6646 

1.7821 

2.2370 

Kaoliangstaerke (I lei Ko) 

1.2683 

1.6417 

1.7294 

2. 1061 

Weizenstaerke 

1.2683 

1 .5533 

1.6361 

2 1661 

Maisstaerke 

1.2668 

1.6266 

1.6121 

2.1430 

Glutinoese Reisstaerke 

1.2668 

1.6028 

1.6891 

2 1480 

Gewcehnliche Reisstaerke 

1.2466 

1.4800 

1.6669 

2.1205 


Wie man aus der Tabelle zu erschen vermag, ist die Verzuckerung von 
Lu-toustaerke mit Taka-Diastase besser als die andeien ausserdem KartoffeL 
staerke. 

Aber bet 3 stuendiger Verzuckerung der schon oben angegebenen ver- 
schiedenartigen Staerke mit 2.29£iger Salzsaeurc im kochenden Wasserbade 
liefert Lu-toustaerke die groessere Glukosemenge als Glutinoese Reisstaerke, 
Maisstaerke und Kaoliangstaerke (Huan Nien) und die kleinere als die anderen. 

Hemicelluloeen. 

Durch Anwendung von Norris und Preece-Methode (Bioch. J., 24; 
59, 1930), mittels welcher sic aus den Weizenkleien die verschiedenen Hemi- 
cellulosen herstellten, wurden die Hemicellulose I und Hemicellulose II aus 



72 


[Vol. 7 


Lu-tou isoliert. 

Hydrolyse der Hemicellulose I und Hemicellulose II mit Schwefelsaeure. 

Sie geschah mit der 50-fachen Menge 3%iger Schwefelsaeure durch 4- 
stuendiges Erhitzen im kochenden Wasserbade und die mit Barytwasser 
entsaeuerten Fluessigkeiten wurden eingedampft zum Sirup. 

Nachweis der Xylose in den Sirupe. 

Aus den Sirupe der Hemicellulose I und Hemicellulose II wurden die 
Krystalle des Bertranschen Cadmiumbromxylonates erhalten, welches nach 
dem Umkrystallisieren Folgendes ergab. 

QI IgOtjCdBr + 1 12 O Ber. Br 21.28, Cd 29.94 

I Gef. Br 21.36, Cd 29.61 

II Gef. Br 21.43, Cd 29.70 

Isolierung und Nachweis der Arabinose. 

Durch Anwendung der von Maurenbrecher und Tollens (B., 39, 3576, 
1906) angegeben Methode der Trennung von Arabinose und Xylose auf diese 
Sirupe wurden die Krystalle des I-Arabinose-Diphenyl-IIydrazons (Schmelzp. 
204°) erhalten. Durch die Zersetzung des dabei gewonnen Hydrazons mit 
Formaldehyd, wie Ruff uud Ollendorf (B., 32, 3236, 1899) angaben, ist Ara- 
binose isoliert worden. 

I [a];r= + 103.8° : II [a]g r =* + 104.7° 

Nachweis der Galaktose. 

Bei der Oxydation durch vercluennte Salpetersaeure (S. G. 1.15) lieferten 
die beiden Sirupe Schleimsaeure (Schmelzp. 204°), welches Ca-Salz Folgendes 
ergab. 


CaC a lI»0# + iy*II s O 

Ber 

CaO 

20.38 

I 

Gef. 

CaO 

19.87 

tl 

Gef. 

CaO 

19 92 


Die Proben auf den anderen Zuckerarten. 

Die bei der Hydrolyse von Hemicellulose I und Hemicellulose II mit 
Schwefelsaeure erhaltcnen beiden Sirupe gaben die Tollenssche Naphtoresorcin- 
Reaktion. Dagegen hatten die Versuche zur Gewinnung von Mannosephenyl- 
hydrazon aus den Sirupen keinen Krfolg und die Pinoff-Schiwanoffsche Probe 
►auf Ketosen glcichfalls eine negative Resultate gab. 

Die in den beiden Hemicellulosen vorhandenen Mengen von Pentose-, 
Galktose-, und Uronsaeure-Gruppe sind in folgender Weise bestimmt : 


llemicellulosen 

I 

11 

Ausbeute an Furfurol 

40.80# 

36.52# 

Ausbeute an COj 

2.30# 

3 86# 

Uronsaeure An hybrid (CO*x4) 

9.20# 

15.40# 

Furfurol aus Uronsaeure-Gruppe 

1.64# 

2.67# 

Furfurol aus Pentose-Gruppe 

39.26# 

33.95# 
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Then the maximum value of x is about 18 by graphical solution (Fig. 6 
and Table VIII), 



Table VIII. 


X 

X- 0.0286* 

0.1&0.72 +0.0835JJ 

10 

0.765 


15 

0.644b 

0.526 

20 

0.530 

0.693 

30 

0.295 

0.747 


Conclusion 


Dietary protein (for use in trout fry culture) can be utilized for growth 
to 42,5% and about 18% of it, in case of dietary or' supplied body or assi- 
milated protein are of the same value, would be at an economical loss. 


Summary 

A coefficient of biological value of utilization (^4) and an amount (x%) of 
dietary protein are in the relation as the following equation : 

0.72-0.0235* 


A value of A is, therefore, gradually decreased with increasing of x. 

Ax indicates a value of real utilization of dietary protein and it shows 
the maximum value when x = 42.5 6 %. 

Then, although the value of utilization [Ax) should be ascended until gas 
42.5, a ratio of increase of Ax to that of x is not equal at every point, i. e. 
values of 

Ax * ox Ax x 

[Ax) maj ~'(A^ x ° r 

increase, at first, and then descend to zero on that point, and the maximum 
point of these values is in the case of x*==l8. 

The author designated that point “Economical Maximum Point of Utili- 
zation of Dietary Protein”. 

From the results, an economical protein content of an artificial diet use 
in feeding trout-fry may be 20% ^30%. 

In conclusion I desire to express my thanks to Mr. Sato andJMr. Hoshino 
for their heepful abvice in this work. 



Digestion Experiment of Soy Bean Cake 
and Kaoliang with Poultry. 

By 

Kozo Suzuki 

{Imperial Zootechnical Experiment Station , Chiba) 

(Received September 25, 1931) 

1. Digestion Experiment of Soy Bean Cake. 

Experimental Procedure . 

The digestion experiment of soy bean cake was undertaken with two 2- 
years-old single comb white leghorn cocks. After a twenty-four hours* fast, 
they weie dosed with 1 g. of thymol and a couple of hours later were given 
10 c.c. of castol oil to remove the parasites in their intestines. Three days 
later, the birds were starved again for twenty-four hours and were performed 
the operation to produce an artificial anus by cutting the intestine at a point 
just back of wheie the urine emptied into it, and bringing the end out to the 
abdomen walls. After the operation, the health of the birds was carefully 
watched. When the operated parts were completely heald up, the cocks 
were fed with the basal ration, in which was mixed a small amount of soy 
bean cake ground fine enough to pass through a sieve with pores of 2.5 mm. 
in diameter. Day by day, the amount of the ground soy bean cake was 
increased and after five days the whole ration was changed to ground soy 
bean cake alone and for a few days more the birds were compelled to eat 
this food only. Aftei a while the birds became accustomed to the apparatus 
of rubber bags which were held in place for collecting the urine and dung 
separately. 

Before the collection of the dung was begun, the cocks were starved for 
fifteen hours, during which time they excreted all the dung in the intestines 
in first few hours. At the end of the fifteen hours past they were compelled 
to swallow 0.5 g. of charcoal which was suspended in about 10 c.c. of water. 
After four or five hours the birds excreted the charcoal alone. After a fifteen 
hours* staivation, a measured amount of ground soy bean cake was supplied 
in a vessel. 

Twenty-four hours later, the food-vessel was taken away and the amount 
of food which remained w as weighed to know the quantity of food consump- 
tion of twenty-four hours. Then, after four hours the birds were compelled 
$gain to swallow 0.5 g. of charcoal suspended in about lOc.c. of Water. After 
four or five hours the charcoal was excreted alone. 

^Tlie amount of dung which was excreted in the time between the end 
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of the first excretion of charcoal and the begining of its second excretion 
represented exactly the undigested part of soy bean cake which has been 
taken in the experimental period of twenty-four hours. 

Bird A took 339.0 g. of soy bean cake, and bird B 154.8 g. in the 
experimental period of twenty-four hours ; bird A has excreted 247.2 g. of 
wet dung, and bird B 275.0 g. 


Composition of Soy Bean Cake and the Dung. 




Moisture 

Organic 

matter 

Crude 

protein 

Crude 

fat 

Crude 

fiber 

Nitro- 
gen -free 
extract 

Crude I 
ash 

Pure 

protein 


Soy bean cake 

%\ 

13.640 

% 

* 80.860 

1 

43.563 

% 

7.298 

% 

3 950 

% 

26.049 

%\ 

5.600 

% 

42.440 

1$ 

Dung of bird A 

12 790 

76.460 

19.760 

1 653 

11.188 

43.859 

10.760 

10.779 

< 

Dung of bird B 

12 575 

76.335 

18.189 

1.800 

11.845 

44.601 

11.090 | 

: i 

11.901 

1 

1 ill 

Soy bean cake 


93.631 

50.443 

8.451 

4 674 

30.163 

6.369 

49.143 

A} V 

5 3 

Dung of bird A 


87.673 

22.658 

1.895 

12 829 

50.291 

12.327 

12.360 

tfl w 

1 

Dung of bird B 


87.316 

20.805 

2 059 

13.649 

50 902 

12.686 

18.613 


Calculation of Digestibility Coefficient. 

The 139.0 and 154.8 g. of soy bean cake which were taken by both birds 
can be converted into 120.0 and 133.7 g. of the moisture-free state, and 
247.2 and 275.0 g. of wet dung were calculated to 43.0 and 46.3 g. of the 
moisture-free state respectively. Therefore, the digestibility coefficient of soy- 
bean cake can be obtained as follows : 





j Organic 

Crude i 

Crude 

Crude 

Nitro- 

gen-free 

extract 

Pure 




j matter 

protein | 

fat 

fiber 

protein 


In dried soy bean cake 

120.0 g. (g) 

112.367 

60.532 

10.141 

6.830 

36.856 

68.847 

< ! 

In dried dung 43.0 g. 

(K) 

37.699 

9.743 J 

0.815 

6.637 

21.604 

6.266 

T2 

5 

Digested quantity 

(g.) 

1 74.658 

60.789 | 

9 326 

! 0.193 

! 14 852 

63.681 

1 Digestibility coefficient 

(%) 

66.447 

83 904 

91.963 1 

3.310 

40.027 

| 91.051 


In dried soy bean cake 

133.7 g.(g.) 

125.185 | 

67.443 | 

11.299 

6.479 

39.950 

66.606 

« 

In dried dung 46.3 g. 

(g) 

40.427 

9 633 

0.963 

6.403 | 

23.438 ■ 

6.256 

U 

S i 

Digested quantity 

(«) 

84.768 ' 

67.809 | 

10.346 

0 076 1 

16.612 

59 310 

1 

1 

Digestibility coefficient 

(%) 

67.652 

86.7)7 | 

91.666 

1.173 

41.382 

90.400 


Average Digestibility Coefficient of* Soy Bean Cake. 

Organic Crude Crude Crude Nitrogen-free JPure 

matter protein fat fiber extract pfotein 

6U)% 84.8% 91.8 % 2.2% 40.1% 90.1% 

2. Digestion Experiment of Kaoliang. 

The digestion experiment of ground kaoliang was carried out with the 
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same cock (Bird A) and with the same procedure as the above mentioned 
experiment of the soy bean cake. 

The cock took 231.0 g. of ground kaoliang in the experimental period of 
twenty-four hours and excreted 221.0 g. of wet dung. 


Composition of Kaoliang and the Dung. 




Moisture 

Organic 

matter 

Curde 

protein 

Crude 

fat 

Crude 

fiber 

Nitro- 1 
gen- free 
extract 

Crude 

ash 

Pure 

protein 



% 

% 

% 

% 

% 

% 

% 


I 

Air-dried state 

12.425 

85.425 

1 1 228 

3.590 

1.340 

69.262 

2.166 

10.689 

1 ! 
* 

Dried state 


97.639 

i 

12 821 

4.099 

1.630 

79.089 

2.461 

12.206 

X 

Air-dried state 

Dried state 

14.640 

79.280 

92 769 

32.694 

38.256 

4.714 

5.521 

5.145 

6.020 

86.727 

42.976 

6.180 

7.231 

29.102 

34.053 


Culculation of Digestibility Coefficient. 

The 231.0 g. of kaoliang can be converted into 202.3 g. of the moisture- 
free state and 221.0 g. of wet dung were calculated to 52.6 g. of the moisture- 
free state. 

Digestibility coefficient of kaoliang is obtained as follows : 




Organic 

matter 

Crude I 
protein 

Crude 

fat 

Crude 

fiber 

Nitro- 

gen-free 

extract 

Pure 

protein 

In dried kaoliang 221.0 g. 

(g-) 

197.321 

26.937 

8.292 

3.096 

j 160.997 

24.693 

In dried dung 52.6 g. 

(z ) 

48.796 

20.123 

2.904 

3 166 

22 605 

17.911 

Digested quantity 

(g-) 

148.525 

5.814 

5 388 

<-)0.071 

137.392 

6.782 

Digestibility coefficient 

(%) 

75 3 

22.4 ! 

66 0 

l ~ 

85.9 

27 6 


Digestibility Coefficient of Kaoliang. 

Organic Crude Crude Nitrogen-free Pure 

matter protein fat extract protein 

75.3# 22 4# 65.0# 86.9# 27.6# 


On the Identification of Phosphate-compounds in Soil. 

By 

S. Obuui, S. Yoshie and N. Nishigaki 
(Received October 26, 1931) 


1. In order to identify soil-phosphates qualitatively and quantitatively 
by determining their solubility in solution with various pH, the write* 
jrst the solubility of pure tricalcium phosphate, ferric phosphate and 
mum phosphate and obtained the following result (shown in the figure) which 
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shows that; 

a. Tricalcium phosphate has minimum solubility at pH 7.68 which increases 
rapidly at more acid and a little at more alkaline side. 

b. Aluminium phosphate dissolves least at pH between 4.07 and 6.93 and 
the solubility increases slowly both at more acid and alkaline sides. 

c. Ferric phosphate shows minimum solubility at pH between 3 and 6 and 

it dissolves markedly at more 
alkaline side. 

The characteristic of the above 
solubility curves was not changed 
by the amount of phosphate app- 
lied, by the co-existence of the 
above two or three salts and small 
quantity of soluble phosphate, al- 
though in the last case, larger 
solubility was noted at alkaline 
side for Ca,(P0 4 ) 2 , at acid side for 
FeP0 4 and at all range of reaction 
for A1P0 4 . 

2. The writer made the same 
experiment with 1 1 soils and iden- 
tified their phosphates by compa- 
ring the solubility curve with pure 
phosphates with the following result. 

i A 5 6 7 8 PH 

phosphate identified ratio of phosphate 
4 soils FeP0 4 

2 soils Ca 8 (P0 4 ) s and FeP0 4 1 : 1-1 : 2 

3 soils // tf 1 : 10—1 : 20 

1 soil A1P0 4 and FeP0 4 1 : 10 

1 soil Same as above but with very small quantity of Ca^FO^ 

3. It was also experimented that the change of monocalcium phosphate 
after various standing with soil, can be traced with the method. 





